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Peyton, Elizabeth Joan. Ph.D. Department of Psychology, Wright State University, 2014.  
Shared Leadership in Team-Based Learning in Classroom Teams and its Relationship to 
Decision Quality.  
 
  
Team-based learning (TBL) is an increasingly popular teaching technique within 
healthcare education.  However, much remains unknown about the processes underlying 
its effectiveness.  I examined shared leadership behaviors in TBL teams and their 
relationship to academic performance and team decision quality both in the classroom 
and in an applied setting.  To examine these relationships, I used round-robin peer 
evaluations that I analyzed using the Social Relations Model.  Results failed to support 
my hypotheses.  However, my study raised several issues that future researchers should 
consider: the relationship between shared and vertical leadership, proper 
conceptualization of Followership, using Social Relations Model estimates versus 
averages as indicators of behavior, and how the demographic composition of teams 
relates to team decision quality. 
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Shared Leadership in Team-Based Learning Classroom Teams and its Relationship to 
Decision Quality 
Currently a knowledge gap exists between the education that many healthcare 
students receive and the education needed to prepare them to make effective decisions in 
the workplace.  This gap contributes to issues with patient care (Benner, Sutphen, 
Leonard, & Day, 2010).  Consequently, some instructors in the healthcare education 
community have sought to implement educational techniques that teach healthcare 
students teamwork behaviors that facilitate effective decision making (e.g., Benner, 
Sutphen, Leonard, & Day, 2010; Parmelee, 2008).  The intention is to help healthcare 
professionals, when they enter the workforce, to become members of healthcare teams 
that demonstrate quality decision making. 
 One classroom technique that can help to improve teamwork behaviors in 
healthcare students is team-based learning (TBL; Michaelson, 2002).  Some educators 
have found that students’ academic performance improves when they have replaced 
lectures with TBL (Nieder, Parmelee, Stofli, & Hudes, 2005). However, much remains 
unknown about why TBL works.  I propose that TBL works through the encouragement 
of student team behaviors which facilitates decision-making processes.  I will test this 
proposition by examining shared leadership in TBL teams and how it relates to decision-
making quality in a classroom and in an applied setting. 
SHARED LEADERSHIP AND DECISION MAKING  
!2 
Shared Leadership 
 Shared leadership is an emergent team process through which multiple team 
members carry out leadership behaviors (Pearce & Conger, 2003).  Historically, 
researchers have conceptualized leadership as a process in which one member of a team 
leads while other members are subordinate (i.e., vertical leadership; Bass & Bass, 2008).  
Over time this concept of leadership has evolved past a focus on the role of one person to 
focus on shared leadership.  McGrath (1962) conceptualized leadership as a functional 
role that meets team needs.  This led Morgeson, DeRue, and Karam (2010) to 
conceptualize team leadership as a process through which team members address the 
team’s needs in order to enhance team effectiveness.  Work teams, such as TBL teams, 
have structural needs such as role differentiation and task completion (Bales, 1950).  
Also, they have relational needs such as motivation and communication (Guzzo, 1995).  
Thus, the extent to which someone contributes effectively to team leadership depends 
upon the individual’s understanding of: (a) what the team’s needs are and (b) the skills 
needed to address those needs (Guzzo, 1995). 
Moreover, I am extending previous definitions of shared leadership to include not 
only leadership behaviors but also followership behaviors.  My reasoning stems from the 
second component of shared leadership in autonomous teams.  The second component, 
understanding the skills needed to address team needs, involves two elements.  If the 
individual can address the needs, then he takes action.  However, if he cannot address the 
team needs, he knows enough to let someone else take action.  In other words, he 
displays good followership.  I define followership as the acceptance of influence, which 
is similar to Yukl’s (2009) definition.  In an environment in which leadership is shared, it 
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is as important for team members to demonstrate leadership behaviors as it is for team 
members to also follow others’ directions.  Therefore, I include followership as a 
necessary component of shared leadership. 
Operational definition of shared leadership.  Shared leadership involves three 
components: task-oriented behaviors, relationship-oriented behaviors, and followership 
behaviors.  The first two components involve needs that team members must meet in 
order for the team to function effectively.  The extent to which task-oriented or 
relationship-oriented behaviors are needed varies by context (Bass & Bass, 2008).  Team 
members who fulfill a leadership role need to be able to identify situations in which they 
need to initiate structure (satisfy a task-related need) or show consideration (satisfy a 
relationship-oriented need).  In addition to initiating structure or showing consideration, 
an effective shared leader will recognize when it is most beneficial to the team for her to 
accept influence from others (i.e., followers).  Hence, followership is a third component 
of shared leadership.  Researchers have found that leadership behavior is related to 
followership behavior (Bass & Bass, 2008).  Some shared leadership researchers even 
refuse to draw a distinction between leadership and followership (e.g., Gronn, 2003).  
Therefore, initiating structure, consideration, and followership are important in enabling 
small-team effectiveness.  I define shared leadership as the extent to which multiple team 
members conduct leadership behaviors (i.e., initiating structure, consideration, and 
followership). 
History of shared leadership.  Essentially, leadership is an influence process 
(Yukl, 1998).  Historically, researchers have conceptualized the influencer as one person 
within the team who influences the others.  Mary Parker Follett (1924) was the first 
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person to use the term “shared leadership” in her writings on creativity.  Later, Gibb 
(1954) discussed the idea of team-member role differentiation in which he proposed that 
leadership was a set of functions that could be carried out by the team as a whole.  
Unfortunately, this idea was ignored for many years in favor of the idea of a centralized 
leader (Pearce & Conger, 2003).  More recently shared leadership has come into favor, 
possibly because organizations are using more teams (Ensley, Hmieleski, & Pearce, 
2006).  Researchers have positively related shared leadership to team effectiveness 
(Ensley et al., 2006; Foti & Hauenstein, 2007).  This is especially true of teams with high 
autonomy trying to solve complex tasks (Pearce & Sims, 2002), such as healthcare 
student teams. 
History of followership.  Followership is a concept that has gained more 
attention in recent years (e.g., Bass & Bass, 2008; Yukl, 2009).  Past researchers have 
discussed the idea that leadership and followership are two sides of the same coin (e.g., 
Bass, 2012; Foster, 1989) but have not explicitly stated how this relationship occurs.  My 
definition of followership as acceptance of influence is similar to Yukl’s (2009) 
definition.  However, similar to most leadership theories, an underlying assumption of 
Yukl’s definition is that there are formal leadership and followership roles that do not 
shift.  This definition does not fit with autonomous teams such as TBL teams, which do 
not have formal leaders.  At any time, any member might display leadership behaviors 
then shift and display followership behaviors.  Yukl’s definition comes the closest to 
describing the acceptance of influence involved in followership.  Therefore, I am 
expanding upon his definition to allow for the switching of leadership and followership 
roles within and between team members. 
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Decision Making in Teams 
 Shared leadership behaviors create an environment that enhances team decision 
quality.  In order to explain why this occurs, first, I must describe how teams make 
decisions.  
Team processes that relate to decision quality.  Generally, teams outperform 
individuals in decision-making tasks (Kerr & Tindale, 2004).  However, the quality of 
processes in which teams engage limits team performance (Hinsz, Tindale, & Vollrath, 
1997).  For example, teams tend to share common and not unique information, which 
leads to less than optimal use of information (Stasser & Titus, 1985).  When teams do not 
optimally use their members’ information, effectiveness suffers (Kerr & Tindale, 2004; 
Stasser & Titus, 1985).  Several team processes facilitate efficient use of team-member 
knowledge, including designation of roles and communication (Bales, 1950; Klimoski & 
Jones, 1995), which are team needs that shared leadership behaviors meet. 
Further, team member participation in team decisions positively relates to the 
decision quality.  Higher levels of participation of all members can increase the 
likelihood that the knowledge that each member possesses is used in team decisions.  For 
instance, in De Dreu and West’s (2001) examination of innovation in self-managed 
teams, minority dissent predicted innovativeness but only to the extent that members 
participated equally in decisions.  In top management teams, having a team with diverse 
knowledge helps create better outcomes, but the extent to which team members share 
information mediates the relationship between team diversity and outcome quality 
(Boone & Hendricks, 2009; Carmeli & Schaubroeck, 2006).  These studies support the 
idea that teams must share information in order to make effective decisions.   
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Criteria for decision quality.  One way to determine the quality of the team 
process is to examine the quality of the team’s decisions.  A goal of healthcare educators 
is to provide students with an expert framework from which they can draw inferences 
when making decisions in an applied setting (Interprofessional Education Collaborative 
Expert Panel, 2011).  Therefore, in the healthcare educational setting, accuracy or a 
quality decision means making a choice that is consistent with an expert model.  Having 
an expert framework on which to build knowledge when they graduate can help students 
make quality decisions in applied settings.  Though in applied settings a “correct” answer 
does not always exist (Mellers, Schwarz, & Cooke, 1998), “correct” answers (i.e., those 
consistent with an expert model) exist within the healthcare educational environment.  
Because “correct” answers exist within a healthcare educational setting, the percentage of 
“correct” responses can indicate the quality of the process that students use.   
 Role of the team in decision making in healthcare settings.  With the Institute 
of Medicine’s publication, To Err is Human (2000), the Healthcare community 
recognized the need to improve its decision-making processes, and on component of this 
effort is team training (Salas, Rosen, & King, 2007).  The Institute of Medicine advocated 
developing a “just culture” (Institute of Medicine, 1999, p. 4) as a way to improve patient 
safety.  Healthcare has shifted from understanding decision errors as the fault of an 
individual to understanding them as the fault of an individual acting within a system 
(Marx, 2001; Reason, 1990; Salas, Rosen, & King, 2007).  Reason suggested that 
professionals examine not only active errors, i.e., those unsafe acts directly involved in an 
accident, but also latent errors, i.e., parts of the entire system that contribute to accidents 
but might not seem apparent until combined with other parts of the system (Reason, 
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1990).  An example of active errors would be pilot error.  An example of latent error 
would be a poorly designed computer interface for a device needed to monitor a hospital 
patient’s vital systems.   
Healthcare leadership has focused on developing systems that promote a “just 
culture” (Marx, 2001), an important part of improving patient safety.  A just culture 
enhances communication because it de-emphasizes individual blame and promotes 
learning and management of behavioral choices (Marx, 2001).  Training that develops 
teamwork processes is necessary to develop a just culture (Helmreich, 2000; Weaver, 
Rosen, DiazGranados et al., 2010). 
   Supporting this idea, healthcare education professionals advocate that teamwork 
training be a part of the healthcare education curriculum (Meyer, Garr, & Evans, 2013).  
The Institute of Medicine (2003) identified interdisciplinary teamwork as one of the core 
competencies that healthcare professionals needed to build.  In addition, development of 
these teamwork skills was one of multiple gaping holes in healthcare education.  As part 
of its report about the gap that existed in healthcare education, the Institute of Medicine 
recommended that healthcare educators use more teaching techniques that help to 
develop core competencies in healthcare students.  This supports the idea that both 
practitioners and educators strive to develop and improve team processes which underpin 
effective decisions.     
 Crew Resource Management.  A major effort to improve the quality of team 
processes and decisions in healthcare settings involves the introduction of Crew Resource 
Management training to healthcare teams (Salas, Wilson, Burke et al., 2006).  Crew 
Resource Management began in the aviation industry (Helmreich, 2000; Lauber, 1979).  
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Though multiple ways in which to implement Crew Resource Management exist, the core 
principles involve implementing processes that improve error management with the 
understanding that human decision making is prone to error (Helmreich, Merritt, & 
Wilhelm, 1999).  These processes include leadership, check lists, and double-checking 
procedures designed to overcome the natural limitations of human performance in 
complex systems (Helmreich, 2000).  An important aspect of Crew Resource 
Management that is relevant to my study is its view of the leadership role.  Crew 
Resource Management training aims to reduce the power distance between leaders and 
subordinates (Salas, Wilson et al., 2006).  Subordinates can serve as an important check 
on leader decisions if culture permits them to question leader authority.                
 Shared leadership and decision making in healthcare.  The idea that all team 
members can take part in fulfilling the leadership role in a team is important to improving 
the quality of healthcare decision processes.  The effective use of team members’ 
information aids decision quality (Stasser & Titus, 1985).  Team processes help teams 
use their information (Hinsz, Tindale, & Vollrath, 1997).  In complex environments such 
as healthcare, the skills, knowledge, and abilities required to lead a team in all situations 
are too broad for one person (Bergman, Rentsch, Small et al., 2012).  Instead, the team 
must fulfill the leadership role (e.g., Gronn, 2002).  Therefore, team members must 
emerge as leaders when the situation requires.  Supporting this idea, Gibson, Cooper and 
Conger (2009) found that in medical teams greater perceptual distance between leaders 
and subordinates related to lower performance.  Using a shared leadership model reduces 
power distance between team members.  Park and DeShon (2010) found that reduced 
power distance increased team communication and enhanced performance.  In addition, 
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researchers have positively related shared leadership to problem solving quality (Pearce, 
2004) and team performance (Mehra, Smith, Dixon, & Robertson, 2006).  These studies 
support the idea that shared leadership relates to decision quality in teams.             
Team-Based Learning 
TBL is a classroom teaching technique that has shown promise in its ability to 
develop effective teamwork skills such as shared leadership in healthcare students.  
Michaelsen created TBL in the 1970s in order to instruct larger classroom sizes in a 
similar manner to smaller classroom sizes (Michaelsen, Knight, & Fink, 2002).  TBL has 
several core principles that facilitate teamwork, team member involvement, and team 
problem solving (Michaelsen, 2002).  First, instructors must form and manage teams 
properly.  This involves creating teams for students using either random assignment or a 
stratified random assignment that ensures diversification of relevant skills and/or 
knowledge.  If using stratified random assignment, instructors place students in order by 
some characteristic that they would like to see spread evenly throughout the teams before 
dividing students into teams.  Once the instructor forms the teams, she must structure 
class activities and rewards in order to foster team interaction.  The more teams interact, 
the more cohesive they become.  Second, students must feel accountable to the team.  
Instructors strengthen student accountability by monitoring individual and team 
contributions and by providing consequences for contributions.  Third, instructors must 
structure team assignments to promote learning and team development.  This involves 
creating assignments that require team members to interact with one another and discuss 
things to answer questions.  Fourth, students must receive frequent and immediate 
feedback. 
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Structure of a TBL class.  Traditional TBL classes have a common structure to 
help facilitate the influence of the core principles.  To prepare for class, students must 
read material and listen to a lecture.  This online lecture replaces the traditional lecture 
that students usually hear in the classroom.  At the beginning of each class students take 
an individual Readiness Assurance Test (iRAT).  This test examines whether individuals 
know the fundamental principles that they will apply during the later activities.  Students 
turn in their iRATs and then take a team Readiness Assurance Test (tRAT).  This test is 
identical to the iRAT except for two things: students come up with answers as a team, 
and students record their answers by using scratch-off cards called Instant Feedback 
Assessment Tools (IFATs).  For each question, students can scratch off a box for 
response A through E.  If they choose the correct answer, then they reveal a star.  
Incorrect responses reveal a blank space.  
After students take the iRAT and tRAT, the instructor goes over any questions 
that students missed on the tRAT.  If students do not agree with explanations or 
questions, they have the opportunity to submit a written appeal after class.  This process 
of taking the assessment individually, as a team, and thinking through more challenging 
questions afterward helps students gain a better understanding of the fundamental 
concepts for a topic.  This foundation is critical to the application activities in the second 
half of the class. 
In the second half of the class, students participate in application exercises.  For 
each activity, the instructor displays a question and possible responses on a projector 
screen.  Students work in their teams to come up with their answers.  All teams report 
their answers simultaneously using colored cards.  Ideally, possible responses are 
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ambiguous so that students will disagree and generate discussion.  The rationale for these 
application exercises is that working through them helps students to develop teamwork 
skills such as communication.  Also, they help students to develop their reasoning and 
decision-making processes (Michaelson & Sweet, 2008). 
Effectiveness of TBL in the healthcare classroom.  Researchers have found that 
students enjoy TBL, but support for TBL’s effectiveness remains mixed (Siske, 2011).  
Multiple researchers have found support for the idea that TBL most helps those who are 
weakest academically (e.g., Koles, Stolfi, Borges et al., 2010; Ofstad & Brunner, 2013).  
TBL is most popular in healthcare, but instructors in multiple disciplines have 
implemented it (Mennenga & Smyer, 2010).  Despite little quantitative evidence 
supporting the effectiveness of TBL, positive student and faculty reactions encourage 
growth.              
The TBL concept is an appealing technique for healthcare instructors because 
students must learn not only factual knowledge but also how to apply factual knowledge 
(critical thinking skills).  A current issue in healthcare instruction is how to develop 
critical thinking skills in students (Benner, Sutphen, Leonard, & Day, 2010; Meyer, Garr, 
& Evans, 2013).  Critical thinking involves making judgments through mental processes 
such as reflecting on underlying assumptions, using appropriate models and theories, and 
applying clinical judgment and decision making skills (Benner, Hughes, & Sutphen, 
2008).  Two aspects of TBL allow it to address this skill deficit.  First, TBL places much 
factual learning outside the classroom, leaving classroom time for the instructor to 
develop students’ critical thinking framework.  Second, the emphasis on teamwork 
familiarizes students with critical thinking at the team level which is more realistic to the 
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healthcare work environment (Michaelson, 2002; Michaelson & Sweet, 2008).  Some 
researchers have demonstrated that TBL is an effective classroom technique for students 
training to work in a medical setting (Parmelee, 2008).  TBL could be effective in both 
nursing and medical school classes also because these types of students have a need not 
only for knowledge acquisition but also knowledge application. 
Differences between TBL and other small group learning techniques.  TBL is 
a specific type of small-group learning.  Fink (2002) described three uses of small 
groups: casual use, cooperative learning, and team-based learning.  Casual small-team 
learning involves students working in teams.  There is no specification for the type of 
task or how teams are assigned.  Cooperative learning involves integrating team activities 
into the normal course structure by using carefully designed team tasks.  A common issue 
with cooperative learning is that not all individual team members feel accountable for the 
team’s performance.  Team-based learning addresses this issue by structuring team work 
and team-level rewards to encourage all members to participate.  By enhancing individual 
accountability to the team, team participation increases along with learning.  In 
agreement with TBL advocates (e.g., Michaelson, 2002; Parmelee, 2008), I believe that 
accountability is a key component that underlies TBL’s effectiveness as a classroom 
technique.  A team full of members who feel accountable to one another should 
demonstrate more shared leadership behaviors. 
Social Relations Modeling 
 Examining shared leadership in small teams poses data analysis challenges.  
Social Relations Modeling (SRM) is an innovative method for analyzing data such as 
peer- and self-evaluations, which are useful ways to examine team behavior.  However, 
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peer- and self-evaluations have nonindependence.  Unlike analysis of variance 
techniques, which are commonly used to analyze peer- and self-evaluation data 
(Greguras, Robie, & Born, 2001), SRM does not have the assumption of independence.  
SRM assumes that interactions between team members occur at the dyadic level and 
decomposes construct variance into three components: perceiver effects (a rater’s 
tendency to rate targets in a particular manner), target effects (a ratee’s tendency to elicit 
particular types of ratings), and relationship/error effects (factors unique to the dyadic 
relationship between a particular rater and rate).  When researchers gather more than one 
rating for a construct per rater, then relationship and error variances can be partitioned 
(Kenny, Kashy, & Cook, 2006).   
The SRM isolates these sources of variance and correlates them with each other 
and self-ratings to explain social perceptions (Greguras, Robie, & Born, 2001).  The 
SRM partitions raw scores into three pieces: perceiver, target, and relationship/error 
effects.  Perceiver effects provide an estimate of a rater’s tendency to rate others and 
remove the variance associated with an individual’s actual performance and unique 
effects for relationships.  In other words, perceiver effects represent an individual’s 
tendency for rating others after controlling for how others behave and personal 
relationships with others.  Target effects provide an estimate of an individual’s true score 
on a particular construct with variance associated with rater bias removed.  In other 
words, target effects are an estimate of the types of ratings an individual tends to receive 
after controlling for individual differences in how raters tend to rate others and for dyadic 
relationship influences in ratings.  
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Assumptions of the SRM.  SRM has four assumptions.  For a complete 
description, please see Kenny, Kashy, and Cook (2006).  First, social interactions in 
teams occur exclusively at the dyadic level.  In other words, the only thing that influences 
how two team members view each other is the interaction that occurs between the two.  
Second, participants are randomly selected from a population.  Third, there are no time 
effects.  This means that the model has no way to account for the idea that over time 
perceptions of one team member about another might change as the two get to know each 
other better.  Fourth, the effects combine additively and the relationships are linear. 
The SRM Components.  Kenny, Kashy, and Cook (2006) state the equations 
used to calculate each component in the SRM analysis.  The first step in this analysis 
involves calculating a mean rating for each team, which they use in estimating the 
variance the perceiver, target, and relationship/error variance components.  Next, Kenny 
and colleagues calculate how an individual rater’s mean rating differs from his or her 
team’s mean rating.  This is the perceiver effect.  Kenny and colleagues calculate the 
target effect in a similar fashion.  The target effect is the amount that an individual’s 
average rating from others differs from his or her team’s mean.  Both the perceiver and 
target effects are at the individual level.  
 Next, Kenny and colleagues estimate the relationship effect at the dyad level.  
This effect estimates the amount that Individual A sees Individual B as particularly high 
or low in a construct, controlling for Individual A’s tendency to rate others and Individual 
B’s tendency to receive certain ratings from others.  In other words, this is a unique effect 
at the dyad level after controlling for individual-level tendencies (i.e., the interaction 
between the perceiver and target effects).  Importantly, relationship effects are 
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directional, meaning that the extent to which Individual A rates Individual B uniquely 
does not necessarily mean that Individual B would rate Individual A in a similar manner.  
Thus, the basic SRM equation for Individual A’s rating while interacting with Individual 
B is: 
 Xij = m.z + ai + bj + gij, (1) 
 where Xij  is the rating given by Individual A (i) while interacting with Individual B (j), 
m.z is the team mean, ai is Person A’s perceiver effect, bj is person B’s target effect, and 
gij is the relationship effect (and error variance). 
 Perceiver effect and target effect.  To calculate the perceiver effect for person i in 
a round-robin design Kenny and colleagues used Equation 2: 







and Equation 3 to estimate the target effect for person i: 







Kenny et al. represent team size using n and team means using.  Estimation of the 
perceiver effect for person i contains the target effect for person i and vice versa.  Kenny 
et al. included the tendency for people to rate others in the estimation of the target effect 
and the tendency for others to rate a person in the estimation of the perceiver effect.  How 
each person rated others and was rated by others influences the team mean.  If Kenny et 
al. did not remove an individual’s target influence when calculating her perceiver effect, 
the perceiver effect would be biased.  For example, the team effect is the average across 
all team members.  Thus, it contains each team member’s tendency to rate others, each 
team member’s tendency to be rated by others.  In calculating a perceiver effect, I am 
interested in how person i deviates from the team’s tendency to perceive.  If I simply 
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subtracted the team mean (i.e., team effect) from person i's tendency to rate others, the 
effect would be biased because the team mean is influenced by team members’ 
tendencies to rate person i.  Person i did not rate herself, so the team mean is not a fair 
comparison.  To make it a fair comparison, so that I can examine how Person i's tendency 
to perceive deviates from the team’s tendency to perceive, I add her target effect to her 
perceiver effect.  Then, when I subtract the team mean from person i’s perceiver effect, 
her target effect cancels out the portion of the team mean that would have biased her 
perceiver effect.  The perceiver, target, and relationship effects are considered random 
effects sampled from a distribution.  
 SRM variances.  The variances describe the disparity in effects among team 
members.  A common mistake while reporting results from an SRM analysis is mistaking 
variance for effects (Kenny et al., 2006).  Effects are particular scores, variances include 
a combination of effects across persons.  I will start by explaining how to estimate the 
relationship variance.  For instance, in a team of six people, I would have 30 relationship 
effects nested within 15 dyads.  Relationship variance exists within the dyads and 
between the dyads.  So, I would calculate mean square within dyads (MSW) and the mean 
square between dyads (MSB).  The relationship variance equals the sum of the MSW and 
the MSB.  The perceiver and target variances also use the sum of the MSW and the MSB for 
each dyad.   
 Also, there are several covariances that SRM researchers estimate.  The first is 
generalized reciprocity, which is the correlation between the individual-level perceiver 
and target effects.  Essentially, this describes the relationship between how an individual 
tends to rate others and how others tend to rate him.  At the dyad level, the correlation 
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between relationship effects describes the relationship between individuals in dyads 
unique ratings for one another.  This correlation is called dyadic reciprocity.  The aim of 
many researchers who use the SRM is to account for these two different forms of social 
interdependence (Ludtke et al., 2012).          
 The goal for my use of SRM was to obtain a behavior rating that controlled for 
biases inherent in peer ratings.  Alternatively, I could have taken the mean of each team 
members’ peer ratings.  However, as stated above, not only behavior but also the raters’ 
tendencies and relationships that the raters and ratees share influenced these ratings. By 
isolating the portions of the ratings associated with each team member’s behavior, I 
hoped to gain a more accurate picture of the relationship between leadership behavior and 
performance.   
 Bayesian approach for estimation of the SRM parameters.  Ludtke and 
colleagues (2012) advocated using a Bayesian approach for estimation of SRM 
parameters.  Kenny, Kashi and Cook (2006) outlined an analysis of variance approach.  
However, this approach does not handle missing data well (Ludtke et al., 2012; 
Schmukle, Schönbrodt, & Back, 2013).  The SRM data are multilevel in nature and 
Bayesian estimation methods can be a useful for this type of data (Kenny et al., 2006; 
Raudenbush & Bryk, 2002).  Bayesian estimation handles missing data much better than 
the analysis of variance approach (Ludtke et al., 2012).  In my data, I had incomplete 
teams which created two challenges, unequal team sizes and missing observations.  
Therefore, I used a Bayesian estimation procedure, i.e., Gibbs sampling, to obtain SRM 
parameter estimates.   
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Current Study 
Replication of previous TBL research.  Previous research has found that TBL 
has a positive relationship with individual-level academic performance (Nieder, et al., 
2005).  This is consistent with small team research that found that work in small teams 
enhances problem-solving performance (Kerr & Tindale, 2004).  My study investigates a 
mechanism (i.e., shared leadership) that helps to explain this relationship.  However, 
before I can examine a mechanism behind a relationship, I must support the existence of 
the relationship.  Therefore, my first hypothesis is a replication of past research that has 
examined the relationship between TBL and individual-level academic performance. 
 I will use course grades, class test scores, and standardized subject test scores as 
indicators of individual-level academic performance from two classes.  The first set of 
scores will come from the class in which TBL is currently being used.  The second set of 
data will come from TBL students’ performance in another class that uses traditional 
classroom techniques.  This will allow me to compare the effect of TBL within-subjects.  
I will use three indicators of academic performance: exam score average, course grade, 
and standardized subject test scores.  
Hypothesis 1: Team-based learning benefits individual-level academic 
performance. 
Individual-level leadership behaviors and individual-level academic 
performance.  The extent to which someone can contribute effectively to team 
leadership processes will be related indirectly and directly to the amount that they learn 
from the TBL class (indicated by academic performance).  Effective contribution to the 
shared leadership process should relate to individual learning directly because it depends 
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upon an individual’s understanding of: (a) what the team’s needs are and (b) the skills 
needed to address those needs.  A team member should use her understanding of the 
team’s needs to act, if she can, or take direction from others. 
Three components of leadership behavior indicated the ways in which an 
individual contributes to team leadership.  First, Initiating Structure involves task-
oriented behaviors such as applying knowledge to complete tasks and the organization of 
task completion (e.g., designating note-taking).  Addressing structural needs (i.e., 
Initiating Structure) should be related to increased learning.  A team member who 
initiates structure effectively should display behaviors such as communicating task-
relevant knowledge that he possessed, suggesting someone (either himself or another) to 
fill needed roles such as note-taker, and listening to others who have task-relevant 
knowledge that he does not.  These behaviors require the preparedness that Michaelson 
(2002) suggested is central to the effect of team-based learning on academic 
performance.  In order to participate in their teams, students must prepare for class.  This 
preparation should relate to enhanced academic performance.  Therefore, to the extent 
that team members engage in task-oriented leadership behaviors, their academic 
performance should benefit.  I measured Initiating Structure using a subset of items 
(determined using Item Response Theory analysis) of the Initiating Structure scale of the 
LBDQ (Halpin, 1957).  Participants rated themselves and their peers on this measure.  I 
used a Social Relations Model (SRM) analysis to examine the ratings and to estimate a 
target effect for Initiating Structure. 
Second, Consideration involves relationship-oriented behaviors such as giving 
praise or encouragement to others and communicating well with others.  Addressing 
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relational needs (i.e., displaying consideration) should be related to learning.  In order to 
address the team’s relational needs, a team member would have to pay attention to 
activity in the team.  In TBL teams, the activity would involve learning course content, 
which should relate to increased academic performance.  For instance, if a TBL team 
member incorrectly answered a question, a second team member could demonstrate 
relational leadership by offering words of encouragement to the first team member.  In 
order for the second team member to effectively offer words of encouragement, he would 
have to be paying attention to the question and incorrect answer exchange.  This type of 
participation would contribute to his learning in the class (Michaelson & Sweet, 2008).  I 
measured Consideration using a subset of items (determined using Item Response Theory 
analysis) of the Consideration scale of the LBDQ (Halpin, 1957).  Participants rated 
themselves and their peers on this measure.  I used a Social Relations Model (SRM) 
analysis to examine the ratings and estimate a target effect for Consideration. 
Third, Followership involves accepting influence (i.e., task-oriented or 
relationship-oriented instruction) from other team members.  Followers in a TBL team 
should display behaviors such as listening to others’ knowledge and accepting words of 
encouragement from other team members.  Research has found that acceptance of task-
oriented behaviors is related to improved individual performance (Likert, 1955; Mann, 
Indik, & Vroom, 1963).  Also, relationship-oriented leadership behaviors are related to 
performance enhancements such as increased idea generation (Pandey, 1976).  However, 
a combination of accepting both relationship-oriented and task-oriented actions is related 
most often to effective team member performance (Bass & Bass, 2008; Judge, Piccolo, & 
Ilies, 2004).  
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Hypothesis 2: Individual leadership behaviors have a positive relationship with 
individual-level academic performance. 
Hypothesis 2a: Individual-level Initiating Structure have a positive relationship 
with individual-level academic performance. 
Hypothesis 2b: Individual-level Consideration have a positive relationship with 
individual-level academic performance. 
Hypothesis 2c: Individual-level Followership have a positive relationship with 
individual-level academic performance. 
Team-level leadership behaviors and individual-level academic performance.  
I discussed how individual-level leadership behaviors contribute to individual learning.  
When an individual is in a team, the extent to which team members initiate structure, 
show consideration, and display followership behaviors should increase that individual’s 
learning of course content.  Past researchers have found that individuals who worked in 
teams with more defined roles and better social support structures learned more than 
individuals who worked alone (Laughlin & Ellis, 1986).  As described above, shared 
leadership behaviors relate to not only individual effectiveness but also team 
effectiveness (Bass & Bass, 2008; Pearce, 2004).   
Hypothesis 3: Team-level Initiating Structure has a positive relationship with 
individual-level academic performance. 
Hypothesis 3a: Internal Consistency of team members in amount of Initiating 
Structure has a positive relationship with individual-level academic performance. 
Hypothesis 3b: Mean level of Initiating Structure displayed by team members has 
a positive relationship with individual-level academic performance. 
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Hypothesis 3c: Mean level of Initiating Structure moderates the relationship 
between Similarity of team members and academic performance such that at high levels 
of Initiating Structure the relationship is weaker. 
Hypothesis 4: Team-level Consideration has a positive relationship with 
individual-level academic performance. 
Hypothesis 4a: Internal Consistency of team members in amount of 
Consideration has a positive relationship with individual-level academic performance. 
Hypothesis 4b: Mean level of Consideration displayed by team members has a 
positive relationship with individual-level academic performance. 
Hypothesis 4c: Mean level of Consideration moderates the relationship between 
Similarity of team members and academic performance such that at high levels of 
Consideration the relationship is weaker. 
Hypothesis 5: Team-level Followership has a positive relationship with 
individual-level academic performance. 
Hypothesis 5a: Internal Consistency of team members in amount of Followership 
has a positive relationship with individual-level academic performance. 
Hypothesis 5b: Mean level of Followership displayed by team members has a 
positive relationship with individual-level academic performance. 
Hypothesis 5c: Mean level of Followership moderates the relationship between 
Similarity of team members and academic performance such that at high levels of 
Followership the relationship will be weaker. 
Team-level leadership behaviors and team-level decision quality in the 
classroom environment.  The extent to which the team as a whole effectively assesses 
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team needs and fulfills them should relate to team effectiveness (Morgeson, DeRue, & 
Karam, 2010).  As mentioned above, designating roles and communicating are related to 
team decision-making quality (Bales, 1950).  Shared leadership facilitates an 
environment in which teams can meet those needs and produce effective decisions.  The 
type of environment enabled by shared leadership processes allows teams to make 
effective use of individual member’s knowledge, which is related to team performance 
(Mehra, et al., 2006).   
Hypothesis 6: Team-level Initiating Structure has a positive relationship with 
team-level decision-making quality in the classroom environment (i.e., near transfer). 
Hypothesis 6a: Internal consistency of team members in amount of Initiating 
Structure has a positive relationship with team-level decision-making quality in the 
classroom environment (i.e., near transfer). 
Hypothesis 6b: Mean level of Initiating Structure displayed by team members has 
a positive relationship with team-level decision-making quality in the classroom 
environment (i.e., near transfer). 
Hypothesis 6c: Mean level of team members’ Initiating Structure moderates the 
relationship between Similarity of team members and decision quality in the classroom 
environment (i.e., near transfer) such that at high levels of Initiating Structure the 
relationship is weaker. 
Hypothesis 7: Consideration has a positive relationship with team-level decision-
making quality in the classroom environment (i.e., near transfer). 
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Hypothesis 7a: Internal consistency of team members in amount of Consideration 
has a positive relationship with team-level decision-making quality in the classroom 
environment (i.e., near transfer). 
Hypothesis 7b: Mean level of Consideration displayed by team members has a 
positive relationship with team-level decision-making quality in the classroom 
environment (i.e., near transfer). 
Hypothesis 7c: Mean level of team members’ Consideration moderates the 
relationship between Similarity of team members and decision quality in the classroom 
environment (i.e., near transfer) such that at high levels of Consideration the relationship 
is weaker. 
Hypothesis 8: Followership has a positive relationship with team-level decision-
making quality in the classroom environment (i.e., near transfer). 
Hypothesis 8a: Internal consistency of team members in amount of Followership 
has a positive relationship with team-level decision-making quality in the classroom 
environment (i.e., near transfer). 
Hypothesis 8b: Mean level of Followership displayed by team members has a 
positive relationship with team-level decision-making quality in the classroom 
environment (i.e., near transfer). 
Hypothesis 8c: Mean level of team members’ Followership moderates the 
relationship between Similarity of team members and decision quality in the classroom 
environment (i.e., near transfer) such that at high levels of Followership the relationship 
is weaker. 
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Team-level leadership behaviors and team-level decision quality in a 
simulated environment with novel teams.  Learning in the TBL team environment 
should enhance decision-making performance outside of the classroom for two reasons: 
development of shared leadership ability and enhanced learning of healthcare educational 
material.  The ability to assess a team’s needs for structure, consideration, and 
followership are skills that should translate into novel teams.  I examined this relationship 
in nursing students.  The TBL-trained nursing student (or nurse) can use her shared 
leadership skills to develop an environment that fosters effective decision making 
(Benner, Sutphen, Leonard, & Day, 2010).  In addition, the TBL environment’s 
stimulation of decision-making processes enhances learning (Michaelson, 2002).  Thus, a 
TBL-trained healthcare student should have a better understanding of content knowledge 
and application than a lecture-trained healthcare student.   
Hypothesis 9: Team-level Initiating Structure has a positive relationship with 
team-level decision-making quality in an applied setting (i.e., far transfer). 
Hypothesis 9a: Internal consistency of team members in amount of Initiating 
Structure has a positive relationship with team-level decision-making quality in an 
applied setting (i.e., far transfer). 
Hypothesis 9b: Mean level of Initiating Structure displayed by team members has 
a positive relationship with team-level decision-making quality in an applied setting (i.e., 
far transfer). 
Hypothesis 9c: Mean level of team members’ Initiating Structure moderates the 
relationship between Similarity of team members and decision quality in novel teams in 
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an applied setting (i.e., far transfer) such that at high levels of Initiating Structure the 
relationship is weaker. 
Hypothesis 10: Consideration has a positive relationship with team-level 
decision-making quality in an applied setting (i.e., far transfer). 
Hypothesis 10a: Internal consistency of team members in amount of 
Consideration has a positive relationship with team-level decision-making quality in an 
applied setting (i.e., far transfer). 
Hypothesis 10b: Mean level of Consideration displayed by team members has a 
positive relationship with team-level decision-making quality in an applied setting (i.e., 
far transfer). 
Hypothesis 10c: Mean level of team members’ Consideration moderates the 
relationship between Similarity of team members and decision quality in novel teams in 
an applied setting (i.e., far transfer) such that at high levels of Consideration the 
relationship is weaker. 
Hypothesis 11: Followership has a positive relationship with team-level decision-
making quality in an applied setting (i.e., far transfer). 
Hypothesis 11a: Internal consistency of team members in amount of Followership 
has a positive relationship with team-level decision-making quality in an applied setting 
(i.e., far transfer). 
Hypothesis 11b: Mean level of Followership displayed by team members has a 
positive relationship with team-level decision-making quality in an applied setting (i.e., 
far transfer). 
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Hypothesis 11c: Mean level of team members’ Followership moderates the 
relationship between Similarity of team members and decision quality in novel teams in 
an applied setting (i.e., far transfer) such that at high levels of Followership the 
relationship is weaker. 
Method 
Pilot Study 
 Study overview.  I used the Leadership Behavioral Dimensions Questionnaire 
(LBDQ; Halpin, 1957) to assess Consideration and Initiating Structure.  However, the 
publicly available measure contains 15 items for each leadership dimension.  The 
measure length would have made obtaining peer ratings very difficult.  In addition, no 
measure of Followership existed.  Therefore, I conducted a pilot study in which I used 
Item Response Theory (IRT) to identify items to use in a shortened version of the LBDQ 
(while retaining psychometric properties similar to the original measure) and to develop a 
measure of Followership. 
 Participants.  I distributed the Initiating Structure and Followership measures to 
191 psychology undergraduate students.  I distributed the Consideration measure to 423 
psychology undergraduate students as part of a larger data collection.  Students from both 
data collections volunteered to participate in an online survey for course credit.  From the 
Initiating Structure and Followership sample, I removed seven participants for not 
responding to any survey questions.  Also, I removed two respondents for pattern 
responding.  This left me with a sample size of 182 participants.  In the Consideration 
scale four check question were included.  For example, “Please answer ‘3 Neutral’ for 
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this question.”  Thirty-five participants who missed three or more check questions were 
removed for careless responding.  A final sample of 388 participants remained.       
Measures.  I developed shorter measures for the two existing dimensions of the 
leadership behavioral questionnaire: Consideration and Initiating Structure.  Also, I 
developed a measure of Followership. 
 Consideration.  The Consideration scale of the LBDQ was a 15-item measure 
(Halpin, 1957) that asked observers to rate the occurrence of a leader’s relationship-
oriented leadership behaviors (α = .92).  The measure used a 5-point graphic-rating scale 
(1 = Rarely to 5 = Very Often).  Consideration scores were calculated by averaging the 
item responses.  Higher scores indicated higher levels of Consideration.  See Appendix A 
for measure items. 
 Initiating Structure.  The Initiating Structure scale of the LBDQ (Halpin, 1957) 
was a 15-item measure that asked observers to rate the occurrence of a leader’s task-
oriented leadership behaviors (α = .83).  The measure used a 5-point graphic-rating scale 
(1 = Rarely to 5 = Very Often).  Initiating Structure scores were calculated by averaging 
the item responses.  Higher scores indicated higher levels of Initiating Structure.  See 
Appendix B for measure items. 
 Followership.  I created 22 items that reflected my definition of Followership (see 
Appendix C).  In these items, observers were asked to rate the occurrence of a leader’s 
following behaviors.  The items used a 5-point graphic-rating scale (1 = Rarely to 5 = 
Very Often).  Followership was calculated by averaging the item responses.  Higher 
scores reflected higher levels of Followership. 
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 Rating task.  Participants read an excerpt from a CEO’s annual report (see 
Appendix D).  The excerpt was extracted from the CEO’s annual address to shareholders 
about the state of the company.  The excerpt contained approximately 400 words.  Then 
the participants took an online survey during which they rated the CEO on either 
Initiating Structure and Followership, or Consideration. 
 Analyses.  First, I used exploratory and confirmatory factor analyses to support 
unidimensionality in my constructs.  Then I used parameters from an Item Response 
Theory (IRT) model to select four to five items which retained the psychometric 
properties similar to the longer LBDQ measures and four items which best assessed 
Followership.  IRT assumes unidimensionality.   
Factor analysis.  I examined the scree plot of the pilot data and found that there 
was a significant drop-off after three factors.  Using a scree plot to determine number of 
test factors is the best of the most common methods for evaluating exploratory factor 
analyses (Furr & Bacharach, 2014).  Therefore, the scree plot supported the idea that my 
items loaded onto three factors.  Next, I conducted an exploratory factor analysis with 
three factors.  I used an oblique rotation because I expected a correlation between my 
three factors (e.g., Fabrigar Wegener, MacCallum et al., 1999).  Results from the 
exploratory factor analysis indicated that items loaded as expected onto three factors.  
Eigenvalues are displayed in Table 1.  These analyses supported the unidimensionality of 
Followership and Consideration.  Initiating Structure had several cross-loaded items.  I 
selected only Initiating Structure items that loaded clearly onto one factor for the final 
measure. 
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Table 1 
Factor Loadings for Pilot Study Items 
Item  Factor 1 Factor 2 Factor 3 
Listens to other group members’ ideas. 0.80  -0.14   0.14  
Accepts help from other group members. 0.68  -0.11  -0.03  
Accepts encouragement from other group  0.53  -0.10  -0.08  
members.  
Is uncomfortable with other group  0.36  -0.13  -0.19 
members disagreeing with him/her. *  
Understands other group members’ 0.72   0.00  -0.20  
perspectives. 
Helps to make other group members’  0.65  -0.14  -0.16  
ideas better.  
Accepts task assignments from other  0.49   0.00  -0.12  
group members.  
Lets others speak for the group.  0.57  -0.02  -0.05 
Is prepared to contribute to group  0.49  -0.04  -0.30 
assignments.  
Gets along well with other group members.  0.57  -0.07  -0.39  
Communicates well with other group  0.56  -0.12  -0.33 
members.  
Disrupts group work. * 0.16  -0.24  -0.03 
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Contributes his/her fair share to group  0.51   0.06  -0.33 
assignments.  
Is uncomfortable accepting help from  0.31  -0.02  -0.11 
other group members.       
Likes being part of the group. 0.61  -0.13  -0.38  
Is bothered when someone else leads. * -0.45   0.10   0.39  
Asks questions of other group members. 0.43  -0.09  -0.08    
Asks advice from other group members.  0.64  -0.14  -0.16 
Follows advice from other group members. 0.66  -0.08  -0.27  
Accepts praise from other group members. 0.22  -0.04   0.02  
Accepts feedback from other group members.   0.68  -0.15  -0.25 
Makes his/her attitudes clear to group  0.39   0.05   0.11  
members.   
Tries out his/her new ideas with group 0.37  -0.02   0.30  
members. 
Rules with an iron hand. 0.17  -0.11   0.23  
Criticizes poor work. 0.23  -0.01   0.25  
Speaks in a manner not to be questioned.  0.21   0.01   0.14 
Assigns group members to particular tasks.  0.44  -0.13   0.45 
Schedules the work to be done.  0.36  -0.16   0.42 
Maintains definite standards of performance.  0.44  -0.13   0.35  
Emphasizes the meeting of deadlines.  0.39  -0.14   0.57  
Encourages the use of uniform procedures.  0.42  -0.07   0.48 
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Makes sure that his/her part in the team is 0.49  -0.01   0.47  
understood by all team members.  
Asks that group members follow standard  0.52  -0.15   0.55  
rules and regulations. 
Lets group members know what is  0.50  -0.13   0.20 
expected of them.  
Sees to it that group members are  0.60  -0.20   0.08 
working up to capacity.  
Sees to it that the work of group  0.69  -0.05   0.06  
members is coordinated.  
Does personal favors for group members. 0.03   0.35   0.06 
Does little things to make it pleasant to be a  0.13   0.40  -0.04 
member of the group. 
Is easy to understand. 0.18   0.54   0.07 
Finds time to listen to group members. 0.26   0.59   0.12  
Keeps to him/herself.  * 0.23   0.36   0.17  
Looks out for the personal welfare of  0.18   0.58  -0.10  
individual group members.  
Refuses to explain his/her actions.  * 0.29   0.38   0.12 
Acts without consulting the group.  * 0.19   0.53   0.11 
Backs up the members in their actions. 0.23   0.55  -0.08 
Treats all group members as his/her equals. 0.25   0.62   0.13  
Is willing to make changes. 0.10   0.45   0.05 
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Is friendly and approachable. 0.26   0.72   0.04 
Makes group members feel at ease when  0.26   0.75  -0.03 
talking with them. 
Puts suggestions made by the group  0.15   0.64  -0.08 
into operation. 
Gets group approval on important matters  0.21   0.56  -0.02 
before going ahead. 
* item was reverse scored.               
Next, I conducted a confirmatory factor analysis with three factors.  Because 
using many indicators for each variable reduces model fit in confirmatory factor analysis, 
I created item parcels using random assignment for the items of each factor as 
recommended by Kline (2011).  I created three parcels for each factor by taking the mean 
across teams of five items for the Initiating Structure and Consideration factors and 
across seven to eight items for the Followership factor.  I used the parcels to indicate each 
latent variable in my CFA model.  To scale the three factors, I fixed the loading of the 
first parcel in each factor to one.  All variances and covariances were allowed to vary.  I 
found a significant Chi Square value (χ2 (24) = 56.61, p < .01) which indicated poor fit.  
However, the Chi Square test provides an overly conservative test of model fit, especially 
in small sample sizes (Kline, 2011).  Therefore, I examined other model fit indices which 
indicated acceptable model fit (CFI = .96; SRMR = .05).  These indices supported an 
acceptable model fit.  I continued with the IRT analysis for each of the three scales.  
IRT analysis.  IRT analysis can retain fewer items while retaining psychometric 
properties similar to longer measures because, unlike Classical Test Theory that was used 
to develop the LBDQ measure, IRT does not assume that all items are equally able to 
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discriminate between participants’ levels of a construct (Embretson & Reise, 2000).  In 
an IRT two-parameter model, researchers characterize all items on two parameters: 
difficulty and discrimination (i.e., how well performance on the item relates to a 
participant’s construct level). 
 Many IRT models exist.  Researchers should select a model based on research 
characteristics such as types of items used and latent variable assessed (Embretson & 
Reise, 2000).  For the LBDQ and Followership measures I used the graded response 
model (Samejima, 1969; 1996).  This model is suited for use when item responses are 
ordered categorical such as those found in graphic-rating scales, such as the LBDQ 
(Embretson & Reise, 2000).  I used the graded response model to calculate item and test 
information functions.  The functions indicated how much an item contributed to the 
estimation of a participant’s trait level at various points along the trait-level continuum.  
Test information functions are the sum of the item information functions. 
 The first step in using IRT to develop a shorter measure is to decide the target 
shape of the test information function.  Because I would like to retain the psychometric 
properties of the full test, my target was the shape of the full measure.  Next, I examined 
the theta (or underlying ability) values of my sample.  I wanted to select items that gave 
the most information within the range of theta values that participants in my full-study 
were most likely to possess.  Because I examined students in my pilot study and 
examined students in my full study, I felt that the pilot sample would be a fair indicator of 
the theta values I was likely to see in my full study.  Most participants fell between θ = -2 
to θ = 2.  Therefore, I selected the four items that gave me the most information within 
this range of theta. 
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To select items, I calculated item information curves.  Item information curves tell 
me the percentage of total test information that each item provides.  I selected the four 
items from each measure that provided the most information.  Next, I calculated a test 
characteristic curve for the version of the measure with the reduced items.  I compared 
the shape of the reduced-item test information curve with that of the full-measure test 
information curve to ensure that a similar amount of information was being captured by 
both measures.  I repeated these steps for each of my three measures.  Item parameters, 
item information values, and test information values are reported in Appendix E.  This 
supported that the shortened measures could estimate trait level nearly as well as the 
longer measures.  Thus, the shorter test can serve as a substitute for the longer test 
(Embretson & Reise, 2000). 
Full Study 
 Study overview.  I examined the shared leadership dynamic in classroom teams 
and how it related to individual academic performance, team-level decision making 
quality in-class, and team-level decision making quality in novel teams in an applied 
setting.  Leadership was measured at two different time points.  Decision making quality 
was measured at three different time points. 
 Participants.  I recruited two student populations, undergraduate nursing students 
(n = 84) and medical students (n = 154) from 46 different teams.  The nursing students 
volunteered to participate in exchange for extra credit.  The medical students volunteered 
to participate in exchange for entry into a prize drawing.   
 Shared leadership.  To assess shared leadership, I used a survey asking 
participants to rate their team members and themselves on Initiating Structure, 
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Consideration, and Followership.  To measure Consideration and Initiating Structure, I 
used shorter scale versions with 4 items and 5 items from each dimension of the LBDQ, 
respectively, that I identified in my pilot study.  I altered some items as needed so that the 
items more accurately reflected language relating to TBL teams.  For instance, I changed 
“He emphasizes the meeting of deadlines,” to “This team member emphasizes the 
meeting of deadlines.”  To measure Followership, I used 4 items that I identified in my 
pilot study.  I used SRM to estimate the true scores (i.e., target effects) for Initiating 
Structure, Consideration, and Followership to assess shared leadership at the individual 
level. 
I used three indexes of shared leadership at the team level.  I examined similarity 
between team members in their leadership behaviors using internal consistency and 
variance in individual leadership scores.  In addition, I examined the level of leadership 
behaviors displayed, indicated by the team’s mean individual leadership score. 
Academic performance.  I obtained classroom grades (exams, iRATs, tRATs, 
and course grades) and standardized subject test scores from two courses in a nursing 
program and from first- and second-year medical classes.  The first nursing course ran for 
half a semester, there are two sessions per semester, and the instructor uses TBL.  I 
recruited participants from both the first and second sessions.  The second course runs for 
the other half of the semester as the TBL course (i.e., first course).  The instructor uses 
traditional classroom techniques.  The same students are in the first course and the second 
course.  From the medical students I obtained classroom grades (exams, iRATs, gRATs, 
and course grades) from two (first-year medical students) or five (second-year medical 
students) course using TBL.   
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For testing Hypothesis 1, which examined the effectiveness of TBL in comparison 
to lecture, I used average exam grade, course grades, and standardized subject test scores 
as my indicator of academic performance.  For the rest of my hypotheses, I used course 
grades and average exam scores as my indicator of academic performance because they 
encompassed the entirety of the course content.  To the extent that team processes 
influence academic performance, that relationship should be strongest with an indicator 
that encompasses all of course content rather than some of the content.  Also, medical 
students did not take a standardized subject test over their course content.  So, I did not 
have that indicator available for over half of my participants.        
In-class decision quality.  I obtained team responses to two in-class activities. 
Both activities involved TBL teams receiving vignettes based on a real-life scenario.  
Each activity contained several vignettes that unfold.  The vignettes reflected a scenario 
found in real life.  After reading the vignettes, teams chose one of four or five decision 
options.  A subject matter expert (i.e., the course instructor) identified the most 
appropriate decision option.  Teams’ decision quality was calculated by the percentage of 
responses that they gave that matched the subject matter expert’s response. 
Outside of classroom decision quality.  I obtained team responses to a 
simulation activity conducted in Wright Patterson Air Force Base’s Laboratory.  Nursing 
students participated in a birthing simulation.  In order to effectively complete the 
simulation, students were randomly divided into a novel team of four.  They had to make 
decisions such as how to assimilate information, assign team-member roles, and 
communicate.  Decision quality was determined by the similarity of a student team’s 
decisions to those of an expert’s model.  The instructors created a criteria sheet outlining 
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each aspect of performance that students were expected to meet.  Students received a 
score on each dimension ranging from 0 to 2.   
Other measures.  This study was conducted as part of a larger study.  Aspects of 
the team dynamic other than shared leadership could influence academic performance 
and team-level decision quality.  Therefore, I administered measures that captured some 
of these other aspects. 
Participant demographics.  I collected basic demographic information from 
participants that might relate to teamwork behaviors such as participants’ age, gender, 
race, marital status, total work experience, and previous experience with TBL (see 
Appendix F for item list). 
Cognitive ability.  I used self-reported ACT scores as a proxy for cognitive ability 
for the nursing students.  For medical students, I did not collect an indicator of cognitive 
ability because students did not take an ACT-equivalent test as part of their medical 
school entrance requirements. 
Personality.  I used the 20-item version of the IPIP measure of the Big Five 
Factors of personality (Donnellan, Oswald, Baird et al., 2006).  This contains five 
subscales: Extraversion (α = .83), Conscientiousness (α = .73), Neuroticism (α = .83), 
Agreeableness (α = .72), and Openness (α = .69).  The items used a 5-point graphic rating 
scale (1 = Very Inaccurate to 5 = Very Accurate).  Some items were reverse coded, and 
responses were averaged to obtain subscale scores.  Higher scores on all subscales 
indicated higher levels of a personality factor.  See Appendix G for an item list. 
Team cohesion.  I used the 18-item Team Environment Questionnaire (Carron, 
Widmeyer & Brawley, 1985) to assess team cohesion (see Appendix H).  The 
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questionnaire contained four subscales: individual attractions to team-task (4 items;  
α = .75), individual attractions to team-social (5 items; α = .64), team integration-task (5 
items; α = .70), and team integration-social (4 items; α = .76).  Items on the original scale 
used a 9-point graphic rating scale, but I modified the scale to a 5-point graphic rating 
scale (1 = Strongly Disagree to 5 = Strongly Agree).  Some items were reverse coded, 
and responses were averaged to obtain subscale scores.  Higher scores on all subscales 
indicated higher levels of a personality factor. 
Goal orientation.  I used Elliot and McGregor’s (2001) 12-item goal orientation 
measure (see Appendix I).  The measure had four subscales: performance approach (α = 
.87), mastery avoidance (α = .89), mastery approach (α = .92), and performance 
avoidance (α = .83).  Items used a 5-point graphic rating scale (1 = Very Inaccurate to 5 = 
Very Accurate).  Responses were averaged to obtain subscale scores.  Higher scores on 
all subscales indicated higher levels of a goal orientation. 
TBL assessment.  I used Mennenga’s (2012) measure for assessing TBL (see 
Appendix J).  The measure had three subscales: preference for TBL (16 items; α = .89), 
satisfaction with TBL (9 items; α = .94), and accountability (8 items; α = .78).  Items 
used a 5-point graphic rating scale (1 = Strongly Disagree to 5 = Strongly Agree).  
Responses were averaged to obtain subscale scores.  Higher scores on all subscales 
indicated higher levels of TBL assessment. 
Cooperation.  I used 4-items from a measure developed by Steinke (2011).  See 
Appendix K for an item list. 
Procedure.  During the first day of class, students in both samples were randomly 
assigned to their teams of approximately six students.  Throughout the semester I 
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collected several decision quality samples and measured shared leadership at two time 
points.   
Nursing students’ procedure.  Nursing students completed an initial decision-
making activity during the first week of class.  I administered an online survey to 
measure shared leadership during Week 3.  During Week 4, students completed a second 
decision-making activity, a labor and delivery vignette, in class.  Then I administered an 
online survey to measure shared leadership again.  In Week 6 students completed a third 
decision-making task, a simulation activity in which teams completed a birthing exercise 
using NOELLE©, a maternal and neonatal birthing simulator.  For the simulation activity, 
students were placed into novel teams of four students.  The students performed the 
activity at an off-site location. 
Medical students’ procedure.  Because the medical school calendar begins earlier 
than the nursing school calendar, medical students were given a shared leadership 
measure after working in their teams for approximately six weeks.  I assessed shared 
leadership at two additional time points, occurring approximately two weeks and four 
weeks after the initial shared leadership assessment.  The instructors collected the number 
of correct responses for each decision-making activity over the course of the study.  
Throughout the course of the study first-year medical students completed two courses.  
Second-year medical students completed five courses.  
Results 
Sample 
 I removed 27 participants from the medical school sample because they answered 
fewer than 5% of questions.  This left 127 medical school participants.  Eleven nursing 
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students were removed because they did not complete the peer leadership evaluations, 
leaving 74 nursing participants.  Thus, my final sample contained N = 201 participants 
from k = 46 teams.  I had nine complete teams.  The remaining teams had at least one 
member not participate.  Team sizes used in the analysis ranged from two to seven.  
Sixty-eight percent of the participants were female.  Approximately 82% of participants 
were white.  Mean age in years was M = 23.90 (SD = 3.90).       
Data Preparation 
 I checked for outliers using the Bonferonni critical value for the largest 
studentized residual in a linear model.  I regressed team membership onto my three 
components of shared leadership in order to perform the outlier check.  My largest 
studentized residual was not significantly different from the rest of my studentized 
residuals.  Descriptive statistics and item intercorrelations for raw scores are reported in  
Table 2. 
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Table 2 
Raw Score Descriptive Statistics and Item Intercorrelations 
Variable n M  (SD) 1 2 3 4 5 6 7 8 9 
Initiating Structure 188 3.31  (.58)         - 
Consideration 188 4.55 (.42) .05        - 
Followership 187 4.42 (.41) .27 .84       - 
Course Grade (TBL) 200 84.26 (8.04) .21 -.21 -.18       - 
Course Grade (Lecture) 75 84.50(4.36) .31 .05 -.01 .70       - 
Std. Subj. Test (TBL) 76 81.77(10.96) .33 -.01 -.01 .51 .59      - 
Std. Subj. Test (Lecture) 75 79.00(11.19) .41 .07 .06 .47 .34 .78    - 
Exam Average (TBL) 200 82.80 (7.66) -.05 -.03 -.14 .73 .61 .36 .89     -  
Exam Average (Lecture) 75 84.89(4.09) .25 .04 -.04 .70 .98 .55 .92 .64   -   
Note.  Correlations above .18 are statistically significant, p < .05. 
Preliminary Analyses 
 I used SRM to estimate true scores (i.e., target effects) for Initiating Structure, 
Consideration, and Followership.  I conducted the SRM analysis using a Bayesian 
estimation method that I adapted from Ludkte and colleagues’ (2012) work.  To conduct 
the analysis, I used Just Another Gibbs Sampler (JAGS 3.4.0; Plummer, 2013) which 
uses Markov Chain Monte Carlo (MCMC) simulation to estimate a posterior distribution.  
JAGS is similar to the Baysian Inference Using Gibbs Sampling (BUGS) program that 
Ludtke and his colleagues used.  I operated JAGS through R using the package R2jags 
0.03-8 (Su & Yahima, 2012).  For 12 study participants in the Initiating Structure and 
Consideration scales and 13 study participants in the Followership scales I had missing 
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observations.  For those participants, JAGS generated posterior distributions based on the 
observed data and used the mean of those posteriors to input an effect size.  The R2jags 
code that I used to produce my model and MCMC simulation is provided in Appendix L.    
 Data set-up.  I organized my data in a “dyadic setup” (Ludtke et al., 2012) where 
each row represented one dyad (see Table 3).  The first column contained the numerical 
ID of Student 1 in the dyad.  The second column contained the numerical ID of Student 2 
in the dyad.  The third column contained the numerical team ID.  The fourth column 
contained the leadership target ratings (i.e., Initiating Structure, Consideration, or 
Followership) from Student 1 for Student 2.  The fifth column contained target ratings 
from Student 2 for Student 1.  I did not center the data because removing team effects 
(i.e., team means) is part of the SRM estimation procedure (Kenny et al., 2006).   
Specification of model and prior distributions.  To estimate the parameters of 
the SRM, I specified a model using Equation 1.  Next, I assigned prior distributions.  I 
specified noninformative prior distributions for the target (σu ), target standard (σv), and 
relationship/error (σε) deviations, as recommended by previous researchers (Gelman, 
2006; Ludtke et al., 2012).  Participants gave ratings on a 5-point graphic rating scale.  
Therefore, specifying a range of (0,10) provided no information relevant to estimation of 
the posterior distribution: 
 σu ~ U(0, 10), σv ~ U(0, 10), σε ~ U(0, 10).    (4)  
Using a noninformative prior for the standard deviation, yields a slightly informative 
prior distribution for the variance parameter (Ludtke et al., 2012). 
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Table 3 
Example Dyadic Data Set-Up 
ID 1 ID 2 Team ID Rating 1 Gave 2 Rating 2 Gave 1 
 1 2 101 3.50 4.30 
 1 3 101 3.70 4.10 
 1 4 101 2.50 3.75 
 … … … … …  
200 201 46 4.50 3.38 
 Similar to Ludtke et al. (2012), I specified noninformative priors for the 
correlation between perceiver and target effects (ρuv) and for the correlation between 
relationship/error effects (ρε) by allowing a uniform distribution across the range of 
correlations, 
 (-1,1): ρuv ~ U(-1,1), ρε ~ U(-1,1). (5) 
For the class effect standard deviation, I specified an informative prior distribution of: 
 Σz ~ U(-9, 15) (6) 
based on my observations of TBL classrooms.  While observing the teams, most teams 
displayed similar levels of leadership, but a few teams had extremely low or extremely 
high levels of leadership.  Therefore, I expected team effects to be similar with a few 
outliers, so I included a wide prior distribution that included a range for outliers.   
 To estimate parameters for the SRM in R2jags, I followed the process that Ludtke 
and colleagues (2012) outlined for WinBUGS which is a similar program.  I used Gibbs 
sampling with a burn-in period of 5,000 iterations and a chain of 10,000 iterations with a 
thinning factor of 10 (i.e., every 10th iteration was saved).  Their procedure used only 1 
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chain.  So, that is what I used when estimating the target effect that I used to test my 
hypotheses.  However, I need to support that my model accurately represented my 
posterior distribution.  So, I ran another analysis with the same specifications as the first 
except that I used three chains instead of one.  An examination of trace and density plots 
and autocorrelations suggested that my model accurately portrayed the posterior 
distribution.  In addition, I assessed convergence behavior of the MCMC method by 
examining the plot of the potential scale reduction factor for each SRM parameter based 
on the thinned data.  Gelman and Shirley (2012) recommend that the potential scale 
reduction factor for each parameter and value of interest be less than 1.1 to support the 
idea that the multiple chains have “fully mixed” and that further simulation would not 
increase precision of inferences.  All potential scale reduction factors for Initiating 
Structure and Consideration fell at or below 1.02.  For Followership all potential scale 
reduction factors fell at or below 1.05.  These results supported convergence.  See 
Appendix M for descriptions of effect posterior distributions.     
 Descriptive statistics.  Means, standard deviations, and item intercorrelations are 
displayed in Table 4.  Also, contains the variance components of the SRM model.  See 
Figures 1 through 3 for illustrations of the individual leadership behavior distributions.  
Figures 4 through 9 illustrate the relationship between individual leadership behaviors 
and academic performance.  An examination of Figures 4 and 7 revealed little 
relationship between Initiating Structure leadership behaviors and academic performance.  
In Figure 4, participants with both the highest and lowest course grade and participants 
with the highest and lowest test scores all received approximately 3 for their Initiating 
Structure partner effect.  Figures 5 and 8 revealed a bimodal distribution for 
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Consideration.  Within the lower cluster of scores the individuals with the highest course 
grade and highest exam averages both had some of the lowest Consideration partner 
effects, approximately 2.5.  The individual who had the highest exam average also had 
low levels of Consideration and individuals who had the highest partner effect ratings of 
Consideration had lower exam averages.  Though the individual with the lowest exam 
average had a lower Consideration partner effect rating.  In the higher cluster individuals 
with the highest and lowest course grades and exam averages all had mid-partner effect 
ratings of Consideration, approximately 4.5.   Again, with Followership a bimodal 
distribution exists.  Both the lower and higher clusters displayed a similar pattern for the 
lowest and highest academic performers.  Individuals in each cluster with the highest and 
lowest course grades and individuals in each cluster with the highest and lowest exam 
averages had similar Followership partner effects.  Extreme performers in the high cluster 
had ratings of approximately 3 and extreme performers in the low cluster had ratings of 
approximately 4.5.   
SHARED LEADERSHIP AND DECISION MAKING  
!47 
Table 4 
SRM Estimate Descriptive Statistics and Item Intercorrelations 
Variable n M  (SD) 1 2 3 4 5 6 7 8 9 10 11 
IS Perceiver 201 3.30  (.58)       -     
IS Target 201 3.19  (.28) .39 - 
C Perceiver 201 3.68 (.79) .36 .56      - 
C Target  201 3.69  (.76) .35 .57 .96      - 
F Perceiver 201 3.69 (.77) .35 .54 .97 .93       - 
F Target 201 3.69 (.74) .33 .56 .94 .95 .97      - 
Exam Average (TBL) 200 82.80 (7.66) .04 -.04 -.05 -.06 -.06 -.08      -  
Exam Average (Lect) 75 84.89 (4.09) .13 -.08 .16 .16 .16 .09 .64      - 
Course Grade (TBL) 200 84.26 (8.04) .14 .16 .25 .24 .28 .28 .73 .70    - 
Course Grade (Lec) 75 84.50 (4.36) .20 -.06 .12 .11 .12 .05 .61 .97 .70      - 
Std. Subj. Test (TBL) 76 81.77 (10.96) .26 .02 -.02 -.05 -.01 -.04 .36 .55 .51 .59       - 
Std. Subj. Test (Lecture) 75 79.00(11.19) .35 -.04 .00 -.04 .01 -.01 .34 .63 .47 .78 .52 
Note.  Correlations above .24 are statistically significant, p < .05; target effects only used in hypothesis 
testing. 
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Table 5 
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Figure 1.  Initiating Structure partner effect distribution. 
 
Figure 2.  Consideration partner effect distribution. 
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Figure 3.  Followership partner effect distribution.   
 
Figure 4.  Relationship between Initiating Structure and TBL course grade.  
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Figure 5.  Relationship between Consideration and TBL course grade. 
 
Figure 6.  Relationship between Followership and TBL course grade.  
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Figure 7.  Relationship between Initiating Structure and TBL exam average.  
 
Figure 8.  Relationships between Consideration and TBL exam average.  
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Figure 9.  Relationship between Followership and TBL exam average. 
Hypothesis Testing 
 I estimated multilevel models to examine the relationships among Shared 
Leadership and individual-level academic performance.  I estimated regression models to 
examine the relationships among Shared Leadership and team-level decision quality.  I 
used two-tailed tests to evaluate the significance of my test statistics.  See Tables 6a, 6b, 
6c, and 6d for summary of hypothesis tests for Hypotheses 2 through 11.     
Hypothesis 1 
 I tested Hypothesis 1 that TBL has a positive relationship with academic 
performance by comparing participants’ academic performance (i.e., course grade, 
average exam score, standardized test scores) in the TBL classroom to their academic 
performance in a lecture-based class.  I used a within-subjects t-test to examine the 
difference between classroom means.  I found that participants earned a significantly 
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higher grade in the TBL course (M = 88.01, SD = 4.47) than in the lecture course (M = 
84.50, SD = 4.36), t(74) = 8.91, p < .05.  Also, participants significantly scored higher on 
the standardized subject test for the TBL course (M = 81.89, SD = 10.99) than the 
standardized subject test for the lecture course (M = 79.00, SD = 11.19), t(74) = 2.29, p < 
.05.  However, participants scored significantly worse on the TBL exams (M = 82.10, SD 
= 5.95) than on the lecture exams (M = 84.89, SD = 4.09), t(74) = -5.26, p < .05.  Thus, 
results partially supported Hypothesis 1.        
Table 6a 
    
     Summary of Individual-Level Leadership Behaviors 
and Academic Performance 
  !! !! !! !!
Initiating 
Structure 
              
Outcome         γ S.E. df t 
     Course Grade -10.13 8.57 190 -1.18 
     Exam Average -9.33 8.84 190 -1.04 
     Consideration         
     Course Grade -4.34 5.43 190 -0.8 
     Exam Average 1.34 5.66 190 0.24 
     Followership         
     Course Grade -4.75 6.17 190 -0.77 
     Exam Average -5.48 6.43 190 -0.85 
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Table 6b 
         
          Summary of Team-Level Leadership Behaviors and Academic Performance 






        
 
        
Outcome γ S.E. df t 
 
γ S.E. df t 
          Initiating 
Structure 
         
          Course Grade 12.88 23.4 38 0.55 
 
1.49 2.55 39 0.58 
          Exam Average -9.33 8.84 190 -1.04   0.23 2.65 39 0.09 
          
     Consideration 
         
          Course Grade 17.36 32.1 38 0.54 
 
-3.25 5.45 39 -0.6 
          Exam Average 25.5 33.47 38 0.76   1.18 5.67 39 0.21 
          
     Followership 
         
          Course Grade 22.95 34.7 38 0.66 
 
1.79 2.96 39 0.61 
          Exam Average 23.2 36.23 38 0.64   -4.79 6.47 39 -0.74 
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Table 6c 
         
          Summary of Team-Level Leadership Behaviors and Decision Quality 
 
            





          Outcome B S.E. df t 
 
B S.E. df t 
  
         Initiating 
Structure 
         
          Decision Quality -14 43.9 38 0.32   2.02 4.84 39 0.42 
          
     Consideration 
         
          Decision Quality 66.3 60.7 38 1.1   -2.14 4.99 39 -0.43 
          
     Followership 
         
          Decision Quality -25 65.7 38 -0.38   1.38 5.43 39 0.25 
Table 6d 
         
          Summary of Team-Level Leadership Behaviors and Decision Quality in 
Novel Teams in an Applied Setting 
              






        
 
        
Outcome B S.E. df t   B S.E. df t 
  
         Initiating 
Structure 
         
          Decision Quality 5.44 25.3 13 0.22   -2.17 3.98 14 -0.55 
          
     Consideration 
         
          Decision Quality -33 28.6 13 -1.16   2.17 11.3 14 0.19 
          
     Followership 
         
          Decision Quality -44.5 53.5 13 -0.83   -4.38 10.3 14 -0.43 
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Estimation of Team-Level Variance in Academic Performance   
Because participants were nested within TBL team, I used a multilevel analysis to 
test hypotheses that involved individual-level outcomes.  To support the idea that team 
membership explained a significant amount of variance in individual-level academic 
performance, I estimated two null models, or one-way random effects ANOVAs.  Each 
academic performance indicator served as an outcome for one null model.  I used the 
results of my null models to estimate Intraclass Correlation Coefficients for each 
outcome.  I found that team membership explained approximately 19% of the variance in 
course grade (ICC = .19) and approximately 0% of the variance in final exam score (ICC 
= 0).  Participants’ course grades included points for team activities whereas participants’ 
final exams included no points from team activities.  In addition to the ICC estimates of 
outcome variance for which team membership accounts, I have conceptual reasoning 
(Snijders & Bosker, 2010) to support a hierarchical structure to my data.  Therefore, the 
combined results support the use of multilevel modeling to test my hypotheses.   
In addition to the classroom teams, students were nested within four sections (i.e., 
the two nursing classes, first-year and second-year medical students).  Four was too few 
sections to allow accurate parameter estimates using multilevel modeling (Snijders & 
Bosker, 2010).  Therefore, I controlled for section using a categorical variable in each of 
my analyses.  In order to remove team-level variance from individual scores, I group-
mean centered the SRM estimates of shared leadership scores and then reintroduced the 
between-team variance by adding in the team mean before examining hypotheses.  
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Hypothesis 2 
To test Hypothesis 2 that individual-level shared leadership behaviors positively 
relate to individual-level academic performance, I examined the relationships between 
the components of Shared Leadership (i.e., Initiating Structure, Consideration, and 
Followership) and individual-level academic performance (i.e., course grade and average 
exam score).  For these analyses all predictors were at the individual level, and I 
controlled for section membership and other components of Shared Leadership in each 
analysis.  To test Hypothesis 2a that Initiating Structure positively relates to academic 
performance, I estimated two random-intercept models that included Initiating Structure 
and control variables for both course grade (REMLdev = 1324) and exam average 
(REMLdev = 1340).  Next, I tested a random-slopes model in which I allowed the slope 
for Initiating Structure to vary between teams.  I used a Likelihood Ratio Test to assess 
model fit.  Allowing the slope of one predictor to vary adds two parameters to the model 
(one variance and one covariance), thus giving me two degrees of freedom.  Allowing 
slopes to vary between teams did not significantly improve fit for either course grade 
(REMLdev = 1324, χ2(2) = 0, p  > .05) or for exam average (REMLdev = 1340, χ2(2) = 0, 
p  > .05).  In addition, I did not have theoretical support for the idea that slopes should 
vary between teams.  Therefore, I used random-intercept models to examine my 
hypotheses.  In my final models, Initiating Structure did not significantly relate to either 
course grade (γ  = -10.13, t(190) = -1.18, p > .05) or to exam average (γ  = -9.33, t(190) = 
-1.04, p > .05).  Thus, results did not support Hypothesis 2a.  See Tables 7a and 7b for 
results. 
SHARED LEADERSHIP AND DECISION MAKING  
!59 
Table 7a 
Random-Intercept Model with Leadership Components and Control Variables Predicting 
Course Grade 
Course Grade Fixed Effects Coefficients S.E. t-ratio 
Intercept 86.59 8.07 10.74 
Initiating Structure -10.13 8.57 -1.18 
Nursing Section 2 .85 1.74 .49 
1st Year Med Students -3.76 2.07 -1.82 
2nd Year Med Students -8.91 2.34 -3.81 
Consideration -4.34 5.43 -.80 
Followership -4.75 6.17 -.77 
Team Mean IS 2.24 2.24 .93 
Team Mean C -3.72 2.91 -1.28 
Team Mean F 2.16 3.07 .70 
Course Grade Random Effects Variance Component  REMLdev 
Teams (Intercept) .00 1324 
Residual 54.90 
Note. Model contained 200 observations within 46 teams; all Level 1 predictors are team-mean centered. 
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Table 7b 
Random-Intercept Model with Leadership Components and Control Variables Predicting 
Exam Average 
Exam Fixed Effects Coefficients S.E. t-ratio 
Intercept 82.34 8.41 9.79 
Initiating Structure -9.33 8.94 -1.04 
Nursing Section 2 .70 1.82 .39 
1st Year Med Students 1.72 2.16 .80 
2nd Year Med Students .16 2.45 .06 
Consideration 1.34 5.66 .24 
Followership -5.48 6.43 -.85 
Team Mean IS 1.01 2.51 .40 
Team Mean C 2.30 3.03 .76 
Team Mean F -3.25 3.20 -1.02 
Exam Random Effects Variance Component  REMLdev 
Teams (Intercept) .00 1340 
Residual 59.68    
Note. Model contained 200 observations within 46 teams; all Level 1 predictors are team-mean centered. 
I examined Hypothesis 2b that Consideration positively relates to academic 
performance.  I estimated a random-intercept model that included Consideration and the 
control variables for both course grade (REMLdev = 1324) and exam average (REMLdev 
= 1340).  Next, I estimated a random-slopes model where I allowed the slope for 
Consideration to vary between teams.  Results of a Likelihood Ratio Test revealed that 
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allowing the slope for Consideration to vary did not significantly improve fit for either 
course grade (REMLdev = 1324, χ2(2) = 0, p  > .05) or exam average (REMLdev = 1340, 
χ2 (2) = 0, p  > .05).  Therefore, I used random-intercept models to examine my 
hypotheses.  In my final models, Consideration did not significantly relate to either 
course grade (γ  = -4.34, t(190) = -.80, p > .05) or to exam average (γ  = 1.34, t(190) = 
.24, p > .05).  Thus, results did not support Hypothesis 2b.  See Tables 7a and 7b for 
results.  
I examined Hypothesis 2c that Followership positively relates to academic 
performance.  I estimated a random-intercept model that included Followership and the 
control variables for both course grade (REMLdev = 1324) and exam average (REMLdev 
= 1299).  Next, I estimated a random-slopes model where I allowed the slope for 
Followership to vary between teams.  Results of a Likelihood Ratio Test revealed that 
allowing the slope for Followership to vary did not significantly improve fit for either the 
course grade (REMLdev = 1324, χ2 (2) = 0, p  > .05) or exam average (REMLdev = 1299, 
χ2 (2) = 0, p  > .05).  Therefore, I used random-intercept models to examine my 
hypotheses.  In my final models, Followership did not significantly relate to either course 
grade (γ  = -4.75, t(190) = -.77, p > .05) or to exam average (γ  = -5.48, t(190) = -.85, p > 
.05).  Thus, results did not support Hypothesis 2c.  See Tables 7a and 7b for results.  
Hypothesis Tests Examining Team Characteristics of Shared Leadership and 
Individual-Level Academic Performance 
 To test Hypotheses 3 through 5, I examined the relationships between team 
characteristics of Shared Leadership (i.e., agreement, mean) and individual-level 
academic performance (i.e., course grade and exam score average).  I need to note two 
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things about the estimation procedure: a) all predictors in these models were at the team 
level and b) in each model I controlled for section membership, the individual-level of 
the team-level characteristic of Shared Leadership that I examined with its team mean 
reintroduced, and the other components of Shared Leadership (individual-level group-
centered variables with their team means reintroduced).  
 Hypothesis 3.  To examine Hypothesis 3 that Initiating Structure positively 
relates to academic performance, I examined the relationships between team 
characteristics of Initiating Structure and individual-level academic performance. To 
examine Hypothesis 3a that team member agreement in Initiating Structure positively 
relates to individual-level academic performance, I first calculated an agreement index 
(rwg) for each TBL team on Initiating Structure.  Then, I estimated two random-intercept 
models with team member agreement in Initiating Structure and the control variables 
relating to course grade and exam average. Team member agreement in Initiating 
Structure did not significantly relate to either course grades (γ = 12.88, t(38) = .55, p > 
.05) or exam averages (γ  = 10.17, t(38) = .42, p > .05).  Thus, results did not support 
Hypothesis 3a (see Table 8a and 8b).  
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Table 8a 
Random-Intercept Model with Agreement in Initiating Structure and Control Variables 
Predicting Course Grade 
Course Grade Fixed Effects Coefficients S.E. t-ratio   
Intercept 72.88 24.19 3.01 
Agreement in IS (rwg) 12.88 23.36 .55 
Nursing Section 2 1.11 1.80 .61 
1st Year Med Students -3.77 2.08 -1.82   
2nd Year Med Students -8.91 2.34 -3.80 
Initiating Structure -10.38 8.60 -1.21 
Consideration -4.65 5.47 -.85 
Followership -4.74 6.18 -.77 
Team Mean IS 1.82 2.53 .72 
Team Mean C -3.63 2.92 -1.24 
Team Mean F 2.20 3.07 .72 
Course Grade Random Effects Variance Component  REMLdev 
Teams (Intercept) .00 1316 
Residual 55.10    
Note. Model contained 200 observations within 46 teams; all Level 1 predictors are team-mean centered. 
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Table 8b 
Random-Intercept Model with Agreement in Initiating Structure and Control Variables 
Predicting Exam Average 
Exam Fixed Effects Coefficients S.E. t-ratio   
Intercept 72.88 24.19 3.01 
Agreement in IS (rwg) 10.17 24.37 .42 
Nursing Section 2 .90 1.88 .48 
1st Year Med Students 1.72 2.16 .79 
2nd Year Med Students .16 2.44 .07 
Initiating Structure -9.53 8.97 -1.06 
Consideration 1.10 5.70 .19 
Followership -5.46 6.45 -.85 
Team Mean IS .68 2.64 .26 
Team Mean C 2.38 3.05 .78 
Team Mean F -3.22 3.20 -1.01 
Exam Random Effects Variance Component  REMLdev 
Teams (Intercept) .00 1332 
Residual 59.94    
Note. Model contained 200 observations within 46 teams; all Level 1 predictors are team-mean centered. 
 I examined Hypothesis 3b that team mean Initiating Structure positively relates to 
academic performance.  Team mean-level Initiating Structure did not relate to course 
grades (γ = 149, t(39) = .58, p > .05) or to average exam scores (γ = .23, t(39) = .09, p > 
.05).  Therefore, results did not support Hypothesis 3b (see Tables 9a and 9b).     
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Table 9a 
Random-Intercept Model with Mean-Level Initiating Structure and Control Variables 
Predicting Course Grade 
Course Grade Fixed Effects Coefficients S.E. t-ratio 
Intercept 87.57 8.74 10.02 
Team Mean IS 1.49 2.55 .58 
Nursing Section 2 .70 1.75 .40 
1st Year Med Students -3.61 2.11 -1.71 
2nd Year Med Students -8.65 2.40 -3.61 
Initiating Structure -10.09 8.64 -1.17 
Consideration -3.25 5.45 -.60 
Followership 1.79 2.96 .61 
Team Mean C -2.98 2.76 -1.08 
Team Mean F 1.79 2.96 .61 
Course Grade Random Effects Variance Component  REMLdev 
Teams (Intercept) .00 1325 
Residual 55.19    
Note. Model contained 200 observations within 46 teams; all Level 1 predictors are team-mean centered. 
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Table 9b 
Random-Intercept Model with Mean-Level Initiating Structure and Control Variables 
Predicting Exam Average 
Exam Fixed Effects Coefficients S.E. t-ratio 
Intercept 83.46 9.10 9.18 
Team Mean IS .23 2.65 .09 
Nursing Section 2 .68 1.82 .38 
1st Year Med Students 1.84 2.20 .84 
2nd Year Med Students .33 2.49 .13 
Initiating Structure -8.81 8.99 -.98 
Consideration 1.18 5.67 .21  
Followership -4.79 6.47 -.74 
Team Mean C 2.36 2.87 .82 
Team Mean F -2.96 3.08 -.96 
Exam Random Effects Variance Component  REMLdev 
Teams (Intercept) .00 1340 
Residual 59.77 
Note. Model contained 200 observations within 46 teams; all Level 1 predictors are team-mean centered. 
I examined Hypothesis 3c that team mean level moderates the relationship 
between variance in Initiating Structure and decision quality such that at higher levels of 
Initiating Structure, the relationship is weaker.  Therefore, more similar and more 
initiating structure-focused teams have the highest individual-level academic 
performance.  There was not a significant interaction between team mean-level and team 
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variance in Initiating Structure for either course grades (γ = -65.06, t(37) = -.73, p > .05) 
or exam averages (γ = -32.04, t(37) = -.35, p > .05).  Therefore, results did not support 
Hypothesis 3c.  
 Hypothesis 4. To examine Hypothesis 4a that team member agreement in 
Consideration positively relates to individual-level academic performance, I first 
calculated an agreement index (rwg) for each TBL team on Consideration.  Then, I 
estimated two random-intercept models with team member agreement in Consideration 
and section relating to course grade and exam average.  Team member agreement in 
Consideration did not significantly relate to either course grade (γ = 17.36, t(38) = .54, p 
> .05) or to exam average (γ  = 25.51, t(38) = .76, p > .05).  Thus, results did not support 
Hypothesis 4a (see Tables 10a and 10b).  
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Table 10a 
Random-Intercept Model with Agreement in Consideration and Control Variables 
Predicting Course Grade 
Course Grade Fixed Effects Coefficients S.E. t-ratio   
Intercept 69.61 32.46 2.15 
Agreement in C (rwg) 17.36 32.13 .54 
Nursing Section 2 1.26 1.90 .66 
1st Year Med Students -3.76 2.08 -1.81 
2nd Year Med Students -8.82 2.35 -3.75 
Initiating Structure -10.41 8.61 -1.21 
Consideration -4.15 5.45 -.76 
Followership -4.84 6.18 -.78 
Team Mean IS 1.98 2.46 .80 
Team Mean C -3.65 2.92 -1.25 
Team Mean F 2.23 3.08 .72 
Course Grade Random Effects Variance Component  REMLdev 
Teams (Intercept) .00 1315 
Residual 55.11 
Note. Model contained 200 observations within 46 teams; all Level 1 predictors are team-mean centered. 
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Table 10b 
Random-Intercept Model with Agreement in Consideration and Control Variables 
Predicting Exam Average 
Exam Fixed Effects Coefficients S.E. t-ratio   
Intercept 57.38 33.82  1.70 
Agreement in C (rwg) 25.51 33.47 .76 
Nursing Section 2 1.30 1.98 .66 
1st Year Med Students 1.72 2.16 .80 
2nd Year Med Students .29 2.45 .12 
Initiating Structure -9.75 8.96 -1.09 
Consideration 1.62 5.68 .29 
Followership -5.61 6.44 -.87 
Team Mean IS .63 2.57 .24 
Team Mean C 2.41 3.04 .79 
Team Mean F -3.15 3.20 -.98 
Exam Random Effects Variance Component  REMLdev 
Teams (Intercept) .00 1331 
Residual 59.81    
Note. Model contained 200 observations within 46 teams; all Level 1 predictors are team-mean centered. 
 I examined Hypothesis 4b that team mean Consideration positively relates to 
academic performance.  Team mean-level Consideration did not relate to course grades (γ 
= -3.25, t(39) = -.60, p > .05) or to average exam scores (γ = 1.18, t(39) = .21, p > .05).  
Therefore, results did not support Hypothesis 4b (see Tables 9a and 9b).     
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I examined Hypothesis 4c that team mean level Consideration moderates the 
relationship between variance in Consideration and decision quality such that at higher 
levels of Consideration, variance and decision quality have a weaker relationship.  Thus, 
more similar and more consideration-focused teams have the highest academic 
performance.  There was a significant three-way interaction for the model predicting 
course grade.  Therefore, I estimated a random-intercept model that examined the three-
way interaction between section, mean level Consideration, and team variance in 
Consideration for course grade.   I estimated a second random-intercept model that 
examined the relationships among section, mean level Consideration, team variance in 
Consideration, and the interaction between mean level and variance, and exam average.  
There was not a significant interaction between team mean-level and team variance in 
Consideration for either the course grade (γ = 23.70, t(37) = .64, p > .05) or for exam 
average (γ = -11.08, t(37) = -.29, p > .05).  Therefore, results did not support Hypothesis 
4c. 
Hypothesis 5.  To examine Hypothesis 5a that team member agreement in 
Followership positively relates to academic performance, I first calculated an agreement 
index (rwg) for each TBL team on Followership.  Then, I estimated two random-intercept 
models with team member agreement in Followership and the control variables relating 
to course grade and exam average.  Team member agreement in Followership did not 
significantly relate to either course grade (γ = 22.95, t(38) = .66, p > .05) or exam average 
(γ  = 23.15, t(38) = .64, p > .05).  Thus, results did not support Hypothesis 5a (see Tables 
11a and 11b).  
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Table 11a 
Random-intercept Model with Agreement in Followership and Control Variables 
Predicting Course Grade 
Course Grade Fixed Effects Coefficients S.E. t-ratio   
Intercept 63.91 35.28 1.81 
Agreement in F (rwg) 22.95 34.74 .66 
Nursing Section 2 1.40 1.93 .73 
1st Year Med Students -3.73 2.07 -1.80 
2nd Year Med Students -8.94 2.34 -3.82 
Initiating Structure -10.30 8.59 -1.20 
Consideration -4.38 5.44 -.81 
Followership -5.05 6.20 -.82 
Team Mean IS 2.00 2.44 .82 
Team Mean C -3.58 2.92 -1.23 
Team Mean F 2.19 3.07 .71 
Course Grade Random Effects Variance Component  REMLdev 
Teams (Intercept) .00 1315 
Residual 55.06    
Note. Model contained 200 observations within 46 teams; all Level 1 predictors are team-mean centered. 
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Table 11b 
Random-Intercept Model with Agreement in Followership and Control Variables 
Predicting Exam Average 
Exam Fixed Effects Coefficients S.E. t-ratio   
Intercept 59.46 36.79 1.62 
Agreement in F (rwg) 23.15 36.23 .64 
Nursing Section 2 1.26 2.02 .63 
1st Year Med Students 1.75 2.16 .81 
2nd Year Med Students .13 2.44 .05 
Initiating Structure -9.50 8.96 -1.06  
Consideration 1.30 5.67 .23 
Followership -5.78 6.46 -.90 
Team Mean IS .77 2.55 .30 
Team Mean C 2.44 3.05 .80 
Team Mean F -3.22 3.20 -1.01 
Exam Random Effects Variance Component  REMLdev 
Teams (Intercept) .00 1331 
Residual 59.86    
Note. Model contained 200 observations within 46 teams; all Level 1 predictors are team-mean centered.  
 I examined Hypothesis 5b that team mean Followership is positively related to 
academic performance.  Team mean level Followership did not relate to course grades  
(γ = 1.79, t(39) = .61, p > .05) or to average exam scores (γ = -2.96, t(39) = -.96, p > .05).  
Therefore, results did not support Hypothesis 5b (see Tables 8a and 8b).     
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I examined Hypothesis 5c that team mean level of Followership moderates the 
relationship between variance in Followership and decision quality such that at higher 
levels of Followership the relationship is weaker.  Thus, more similar and more 
followership-focused teams will have the highest academic performance.  There was not 
a significant interaction between team mean level and team variance in Followership for 
either the course grade (γ = -17.86, t(37) = -.25, p > .05) or exam average (γ = 11.00, 
t(37) = .15, p > .05).  Therefore, results did not support Hypothesis 5c. 
Effect sizes.  Effect sizes for leadership behaviors on individual outcomes fell 
between .002 and .01.  A post-hoc power analysis revealed that I had to have examined at 
least 3000 participants in order to have observed a significant effect.  
Hypothesis Tests Examining Team Characteristics of Shared Leadership and Team-
Level Decision Quality 
To test Hypotheses 6 through 8, I examined the relationships between team 
characteristics of Shared Leadership (i.e., agreement, variance, mean) and team-level 
decision quality (i.e., team performance on in-class activities).  See Table 12 for team-
level descriptive statistics and item intercorrelations.  In these hypothesis tests, I 
examined how team characteristics related to team-level outcomes.  Similar to tests for 
Hypothesis 3 through 5, all predictors in these models were at the team level.  However, 
the outcome (decision quality) was at the team level.  Therefore, I used regression models 
to examine Hypotheses 6 through 8.  In each model, I controlled for section membership 
and team level of each shared leadership component, and grand-mean centered all 
predictors.   
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Table 12 
Team-Level Descriptive Statistics and Item Intercorrelations 
Variable n M  (SD) 1 2 3 4 5 6 7 
Team IS 46 3.16 (.26)      - 
Team C 46 3.58 (.76) .61     -  
Team F 46 3.60 (.72) .59 .96     - 
Agreement IS (rwg) 46 .99 (.03) .13 -.27 -.29     - 
Agreement C (rwg) 46 .99 (.02) -.06 -.39 -.38 .68     -   
Agreement F (rwg) 46 .99 (.02) -.11 -.47 -.47 .85 .76     - 
Decision Quality 46 85.32 (12.90) -.33 -.54 -.54 .28 .47     .39   - 
Note.  Correlations above .29 are statistically significant, p < .05. 
Multicollinearity was a concern because of the high correlations between the 
components of shared leadership.  To address this concern I examined two indicators of 
multicollinearity: the variance inflation factors and kappa in each model.  In general, 
variance inflation factors below 10 and kappa values below 30 are considered acceptable.  
These numbers serve as guidelines and theory should serve as the main criteria for a 
predictor’s inclusion in the model (Cohen, Cohen, West et al., 2003).  So, I retained all 
control variables in the final models but noted if both variance inflation factors and kappa 
values indicated high levels of multicollinearity.  In addition, I ran a simpler model 
without the control variables that had a variance inflation factor higher than 10 in order to 
determine if this would change the support for my hypothesis.  None of the simpler 
models suggested different conclusions from the more complicated models.  
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Hypothesis 6.  To test Hypothesis 6a that team member agreement in Initiating 
Structure positively relates to team decision quality, I estimated a regression model 
relating team member agreement of Initiating Structure and control variables with 
decision quality.  The variance influence factors and kappa value indicated that including 
mean-level Consideration and mean-level Followership created issues with 
multicollinearity.  Team member agreement of Initiating Structure did not significantly 
relate to decision quality (B = -14.02, t(38) = -.32, p > .05).  My results did not support 
Hypothesis 6a (see Table 13).  
Table 13 
Regression Model with Agreement in Initiating Structure and Control Variables 
Predicting Team Decision Quality 
Variables Coefficients S.E. t-ratio   
Intercept 73.75 3.34 22.11 
Agreement in IS (rwg) -14.02 43.93 -3.20 
Nursing Section 2 -8.59 3.93 -2.18 
1st Year Med Students 22.27 3.90 5.71 
2nd Year Med Students 12.88 4.43 2.91 
Team Mean IS 2.64 5.28 .50 
Team Mean C -2.19 5.05 -.43 
Team Mean F 1.24 5.56 .22 
Note. Model contained 46 observations; all predictors are grand-mean centered; R2 = .78, F(7,38) = 18.81. 
 To examine Hypothesis 6b that the team mean level of Initiating Structure 
positively relates to decision quality, I estimated a regression model with group-mean 
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Initiating Structure and control variables predicting decision quality.  In the final model 
mean Initiating Structure did not significantly relate to decision quality (B = 2.02, t(39) = 
.42, p > .05).  Thus, results did not support Hypothesis 6b (see Table 14).   
Table 14 
Regression Model with Mean-Level Leadership Components and Control Variables 
Predicting Team Decision Quality 
Variables Coefficients S.E. t-ratio   
Intercept 73.66 3.29 22.41 
Nursing Section 2 -8.21 3.71 -2.22 
1st Year Med Students 22.25 3.86 5.77 
2nd Year Med Students 12.86 4.38 2.94 
Team Mean IS 2.02 4.84 .42 
Team Mean C -2.14 4.99 -.43 
Team Mean F 1.38 5.48 .25 
Note. Model contained 46 observations; all predictors are grand-mean centered; R2 = .78, F(7,38) = 18.81. 
 I examined Hypothesis 6c that mean level Initiating Structure moderates the 
relationship between team variance in Initiating Structure and decision quality such that 
at higher levels of Initiating Structure the relationship is weaker by estimating a 
regression model where Initiating Structure, team variance in Initiating Structure, their 
interaction term, and control variables predicted decision quality.  The final model did 
not contain a significant interaction term for team mean level and variance in Initiating 
Structure (B = -207.06, t(37) = -.77,  p > .05). Therefore, results did not support 
Hypothesis 6c. 
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Hypothesis 7.  To test Hypothesis 7a that team member agreement in 
Consideration positively relates to decision quality, I estimated a regression model with 
team agreement in Consideration and section predicting decision quality.  The variance 
influence factors and kappa value indicated that including mean-level Consideration and 
mean-level Followership created issues with multicollinearity.  In the full model, team 
member agreement of Consideration failed to relate significantly to decision quality (B = 
66.32, t(38) = 1.09, p > .05).  See Table 15 for results.  Therefore, my results did not 
support Hypothesis 7a.  
Table 15 
Regression Model with Agreement in Consideration and Control Variables Predicting 
Team Decision Quality 
Variables Coefficients S.E. t-ratio   
Intercept 73.08 3.32 22.00 
Agreement in C (rwg) 66.32 60.69 1.10 
Nursing Section 2 -6.41 4.05 -1.58 
1st Year Med Students 22.47 3.85 5.84 
2nd Year Med Students 13.49 4.41 3.06 
Team Mean IS .80 4.96 .16 
Team Mean C -1.36 5.02 -.27 
Team Mean F 1.35 5.46 .25 
Note. Model contained 46 observations; all predictors are grand-mean centered; R2 = .78, F(7,38) = 19.50. 
 To examine Hypothesis 7b that the mean level of Consideration positively relates 
to decision quality, I estimated a random-intercept model with mean level of 
Consideration and control variables predicting decision quality.  In the final model mean 
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Consideration did not significantly relate to decision quality (B = -2.14, t(39) = -.43, p > 
.05).  Therefore, results did not support Hypothesis 7b (see Table 14).   
 I examined Hypothesis 7c that mean-level Consideration moderates the 
relationship between team variance in Consideration and decision quality such that at 
higher levels of Consideration the relationship is weaker by estimating a random-
intercept model with Consideration, team variance in Consideration, their interaction 
term, and control variables predicting decision quality.  The final model did not contain a 
significant interaction term for team mean level of and variance in Consideration (B =  
-2.37, t(37) = -.04,  p > .05).  Consideration level did not moderate the relationship 
between variance and decision quality.  Therefore, results did not support Hypothesis 7c.  
Hypothesis 8.  To test Hypothesis 8a that team member agreement in 
Followership positively relates to decision quality, I estimated a regression model with 
team agreement in Followership and control variables predicting decision quality.  In the 
full model, team member agreement of Followership failed to relate significantly to 
decision quality (B = -25.04, t(38) = -.38, p > .05).  See Table 16 for results.  The 
variance influence factors and kappa value indicated that including mean-level 
Consideration and mean-level Followership created issues with multicollinearity.  My 
results did not support Hypothesis 8a.  
To examine Hypothesis 8b that the mean level of Followership positively relates 
to decision quality, I estimated a regression model where mean level of Followership and 
control variables predicted decision quality.  In the final model, mean Followership did 
not significantly relate to decision quality (B = 1.38, t(39) = .25, p > .05).  Thus, results 
did not support Hypothesis 8b (see Table 14).   
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Table 16 
Regression Model with Agreement in Followership and Control Variables Predicting 
Team Decision Quality 
Variables Coefficients S.E. t-ratio   
Intercept 73.84 3.58 30.00 
Agreement in F (rwg) -25.04 65.70 -.38 
Nursing Section 2 -8.93 4.20 -2.13   
1st Year Med Students 22.15 3.91 5.67 
2nd Year Med Students 12.84 4.43 2.90 
Team Mean IS 2.46 5.03 .49 
Team Mean C -2.45 5.11 -.48 
Team Mean F 1.43 5.54 .26   
Note. Model contained 46 observations; all predictors are grand-mean centered; R2 = .78, F(7,38) = 18.84. 
 I examined Hypothesis 8c that mean level of Followership moderates the 
relationship between team variance in Followership such that teams with a higher mean 
have a weaker relationship between variance and decision quality.  I examined this 
relationship by estimating a regression model where Followership, team variance in 
Followership, their interaction term, and control variables predicted decision quality.  The 
final model did not contain a significant interaction term for team mean level and 
variance in Followership (B = 123.98, t(37) = 1.07,  p > .05).  Therefore, results did not 
support Hypothesis 8c.  
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 Effect sizes.  Effect sizes for team-level leadership behaviors on team decision 
quality fell between .003 and .004.  A post-hoc power analysis revealed that I had to have 
examined at least 3000 teams in order to have observed a significant effect. 
Hypothesis Tests Examining Team Characteristics of Shared Leadership and Team-
Level Decision Quality in Novel Teams Outside of the Classroom 
To examine Hypotheses 9 through 11, I calculated team-level context variables 
for the nursing simulation teams (team mean, team agreement, team variance).  Because 
all variables were at the team level, I used regression analysis to test these hypotheses.  
Next, I grand-mean centered those variables.  Descriptive statistics and item 
intercorrelations for the simulation data are in Table 17.  Again, I controlled for section 
membership and team mean for other Shared Leadership components. 
Table 17 
Simulation Team Descriptive Statistics and Item Intercorrelations 
Variable n M  (SD) 1 2 3 4 5 6 7 
Team IS 19 3.37  (.20)       - 
Team C 19 4.43 (.16) .01    -  
Team F 19 4.44 (.17) .03 .89    - 
Agreement IS (rwg) 19 .97 (.04) .46 .35 -.49   - 
Agreement C (rwg) 19 .97 (.03) .22 -.14 -.07 .35    -   
Agreement F (rwg) 19 .98 (.02) .21 .03 -.02 .49 .45    - 
Decision Quality 19 83.02 (13.55) -.24 -.17 -.18 -.13 -.23 -.14     - 
Note.  Correlations above .46 are statistically significant, p < .05.  
Hypothesis 9.  To test Hypothesis 9a that team member agreement in Initiating 
Structure positively relates to decision quality outside of the classroom (i.e., far transfer), 
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I regressed team member agreement in Initiating Structure and control variables onto 
decision quality.  Team member agreement in Initiating Structure did not significantly 
relate to decision quality, B = 5.44, t(13) = .22, p > .05.  Therefore, my results did not 
support Hypothesis 9a (see Table 18).    
Table 18 
Regression Model with Agreement in Initiating Structure and Control Variables 
Predicting Team Decision Quality in Novel Teams in an Applied Setting 
Variables Coefficients S.E. t-ratio   
Intercept 79.35 1.42 56.10 
Agreement in IS (rwg) 5.44 25.27 .22 
Nursing Section 2 1.26 1.75 .72 
Team Mean IS -2.60 4.58 -.57 
Team Mean C 1.89 11.79 .16 
Team Mean F -4.53 10.66 -.43 
Note. Model contained 19 observations; all predictors are grand-mean centered; R2 = .12, F(5,13) = .37.   
 To examine Hypothesis 9b that the mean level of Initiating Structure positively 
relates to decision quality outside the classroom (i.e., far transfer), I regressed team mean 
Initiating Structure and control variables onto decision quality.  Mean Initiating Structure 
did not relate to decision quality (B = -2.17, t(14) = -.55, p > .05).  Thus, results did not 
support Hypothesis 9b (see Table 19).  
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Table 19 
Regression Model with Mean-Level Leadership Components and Control Variables 
Predicting Team Decision Quality in Novel Teams in an Applied Setting 
Variables Coefficients S.E. t-ratio   
Intercept 79.33 1.36 58.23 
Nursing Section 2 1.25 1.69 .74 
Team Mean IS -2.17 3.98 -.55 
Team Mean C 2.17 11.32 .19 
Team Mean F -4.38 10.27 -.43  
Note. Model contained 19 observations; all predictors are grand-mean centered; R2 = .12, F(4,14) = .48.  
 I examined Hypothesis 9c that mean level Initiating Structure and variance in 
Initiating Structure interact such that teams with a higher mean and smaller variance will 
have the highest decision making quality outside the classroom (i.e., far transfer) by 
regressing Initiating Structure, team variance in Initiating Structure, their interaction 
term, and control variables onto decision quality.  The interaction between mean level 
and variance in Initiating Structure did not significantly relate to decision quality  
(B = 78.63, t(12) = 1.25,  p > .05).  Therefore, results did not support Hypothesis 9c.  
Hypothesis 10.  To test Hypothesis 10a that team member agreement in 
Consideration positively relates to decision quality outside of the classroom (i.e., far 
transfer), I regressed team agreement in Consideration and control variables onto decision 
quality. Team member agreement in Consideration did not significantly relate to decision 
quality (B = -33.00, t(13) = -1.16, p > .05).  Therefore, my results did not support 
Hypothesis 10a (see Table 20). 
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Table 20 
Regression Model with Agreement in Consideration and Control Variables Predicting 
Team Decision Quality in a Novel Team in An Applied Setting 
Variables Coefficients S.E. t-ratio   
Intercept 78.99 1.38 57.28  
Agreement in C (rwg) -33.00 28.55 -1.16 
Nursing Section 2 1.92 1.77 1.09 
Team Mean IS 2.11 11.18 .19 
Team Mean C -.53 4.18 -.13 
Team Mean F -4.56 10.15 -.45 
Note. Model contained 19 observations; all predictors are grand-mean centered; R2 = .12, F(5,13) = .20. 
  To examine Hypothesis 10b that the mean level of Consideration positively 
relates to decision quality outside the classroom (i.e., far transfer), I regressed mean level 
of Consideration and control variables onto decision quality.  Mean level of 
Consideration did not relate to decision quality (B = 2.17, t(14) = .19, p > .05).  Thus, 
results did not support Hypothesis 10b (see Table 19).   
 I examined Hypothesis 10c that mean level Consideration and team variance in 
Consideration interact such that teams with a higher mean and smaller variance will have 
the highest decision making quality outside the classroom (i.e., far transfer) by regressing 
Consideration, team variance in Consideration, their interaction term, and control 
variables onto decision quality.  The interaction between mean level and variance in 
Consideration did not significantly relate to decision quality (B = 165.98, t(12) = 1.12,  p 
> .05).  Therefore, results did not support Hypothesis 10c.  
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Hypothesis 11.  To test Hypothesis 11a that team member agreement in 
Followership positively relates to decision quality outside of the classroom (i.e., far 
transfer), I regressed team agreement in Followership and section onto decision quality. 
Team member agreement in Followership did not significantly relate to decision quality 
(B = -44.48, t(13) = .48, p > .05).  Therefore, my results did not support Hypothesis 11a 
(see Table 21).   
Table 21 
Regression Model with Agreement in Followership and Control Variables Predicting 
Team Decision Quality in Novel Teams in an Applied Setting 
Variables Coefficients S.E. t-ratio   
Intercept 78.59 1.64 47.88 
Agreement in F (rwg) -44.48 53.50 -.83 
Nursing Section 2 2.07 1.97 1.05 
Team Mean IS -.56 4.46 -.13 
Team Mean C 5.92 12.30 .48 
Team Mean F -7.42 11.01 -.67 
Note. Model contained 19 observations; all predictors are grand-mean centered; R2 = .12, F(5,13) = .20.  
 To examine Hypothesis 11b that the mean level of Followership positively relates 
to decision quality outside the classroom (i.e., far transfer), I regressed mean level of 
Followership and control variables onto decision quality.  Mean level of Followership did 
not relate to decision quality (B = -4.38, t(14) = -.43, p > .05).  Thus, results did not 
support Hypothesis 11b (see Table 19).   
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 I examined Hypothesis 11c that mean level of Followership and team variance in 
Followership interact such that teams with a higher mean and smaller variance will have 
the highest decision quality outside the classroom (i.e., far transfer) by regressing mean 
level of Followership, team variance in Followership, their interaction term, and control 
variables onto decision quality.  In the final model, the interaction between mean level 
and variance in Followership failed to relate significantly to decision quality (B = 248.20, 
t(12) = 1.73,  p > .05).  Therefore, did not support Hypothesis 11c. 
Additional Measures 
 In addition to my hypothesis testing, I ran descriptive statistics for the other 
measures included in the study because I thought that they would be related to team 
performance.  Descriptive statistics and intercorrelations are provided in Table 22.  
Preference for TBL had a significant positive correlation with exam average.  None of the 
additional measures significantly correlated with course grade.  Team decision quality 
had significant positive relationships with individual perceptions of team cohesion, 
satisfaction with TBL, preference for TBL, and perceptions of cooperation.  Team 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 The purpose of my study was to examine the relationships between shared 
leadership and individual-level academic performance and between shared leadership and 
team-level decision-making quality in TBL classroom teams.  A secondary purpose was 
to examine how shared leadership in TBL classroom teams related to team-level 
decision-making quality in novel teams in an applied setting.  My results failed to support 
a relationship between shared leadership behaviors in TBL teams and individual-level 
academic performance or between shared leadership and team-level decision-making 
quality in classroom teams.  Also, results did not support a relationship between shared 
leadership in TBL classroom teams and team-level decision-making quality in novel 
teams in an applied setting.   
Evidence did not support a relationship between shared leadership behaviors and 
academic performance or team decision quality.  Results from Hypothesis 1 did partially 
support a positive relationship between TBL and academic performance, which replicated 
prior research (e.g., Nieder et al., 2005).  Results from Hypothesis 2 did not suggest a 
relationship between individual levels of Initiating Structure, Consideration, or 
Followership behaviors and their academic performance.  Results from Hypotheses 3 
through 5 did not support the idea that team characteristics of shared leadership related to 
academic performance.  Examining Hypotheses 6 through 11 did not support a 
relationship between team characteristics of shared leadership and team decision quality 
in either the classroom or an applied setting.   Previous literature has supported the idea 
that Initiating Structure and Consideration relate to performance (Judge, Piccolo, & Ilies, 
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2004).  Also, researchers have related shared leadership to team performance (Mehra et 
al., 2006).  However, my failure to find support for these relationships suggests several 
interesting alternative explanations and future research directions.  
Though results did not contain support for my predictions, my study adds to the 
literature in several ways.  First, this was one of the first studies to examine a team 
process, Shared Leadership, as an explanation for the relationship between the use of 
TBL and academic performance.  To examine Shared Leadership, I conceptualized it as 
including Followership, a newly proposed component.  I took a concept from the vertical 
leadership paradigm and related it to work in leadership teams.  Thus, I took a step 
toward bridging the gap between shared and vertical leadership.  In addition, I examined 
the components of Shared Leadership using SRM estimates of peer evaluations.  
 I considered several alternative explanations in detail below, but a few elements 
of my study design could have contributed to my failure to find support for my 
hypotheses.  Academic performance depends upon many individual factors such as 
general mental ability (Judge & Bono, 2001) and self-efficacy (Zimmerman, 2000).  
Whereas I considered general mental ability at the classroom level, I did not control for 
any of these at the individual level.  Future researchers should examine whether 
leadership behaviors relate to academic performance after accounting for these individual 
characteristics.  In addition, I had limited power to detect a relationship between a team-
level characteristic and a team-level outcome.  My sample size might have limited my 
ability to detect a relationship.  Also, I did not control for participants’ past experiences 
with the subject matter, such as having given birth to a neonate, which might have 
influenced the quality of their decisions.         
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Issues Raised by Examining Predictions 
Though my results did not support relationships among leadership behaviors and 
academic performance or team decision quality, they suggested four research directions 
for TBL, leadership, and healthcare education researchers.  First, my results raised issues 
about the relationship between shared and vertical leadership.  Much remains unknown 
about the similarities and differences between them.  Second, questions remain about 
how best to capture Followership and examine its relationship with leadership.  Third, 
results indicated that using SRM versus a mean rating to examine peer evaluation data 
could lead to very different results.  Thus, researchers must consider the theoretical 
implications for selecting one versus the other.  Finally, the roles that gender and gender 
composition in a team play in the relationship between team leadership and performance 
deserve further exploration.    
Vertical versus shared leadership.  The idea of leadership is evolving beyond 
vertical leadership models (e.g., Gronn, 2002).  My study examined traditional leadership 
behaviors (i.e., Initiating Structure and Consideration) in a leaderless team environment.  
This helps to relate research from the vertical leadership paradigm to the shared 
leadership paradigm.  Much remains unknown about how vertical leadership behaviors 
translate into leaderless team situations.  My study took a step toward understanding 
more about the relationship between vertical and shared leadership. 
Often leadership researchers have ignored how leadership needs change at 
different levels of the organization (Klimoski & Zaccaro, 2001).  In complex 
environments where multiple people need to carry out the leadership role (Bergman et al., 
2012), researchers need to understand what behaviors are necessary to carry out that role.  
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Despite the need for multiple leaders, team members’ implicit ideas of who should lead 
could influence the effectiveness of leadership behaviors (Rush, Thomas, & Lord, 1977).  
The extent to which team members expect people who they consider peers to do things 
such as provide deadlines and offer emotional support could relate to the effectiveness of 
those behaviors. 
 The classroom environment and leadership.  Besides expectations and levels of 
leadership, context can play a role in leader effectiveness (e.g., Kerr & Jermier, 1978).  
Contextual factors can substitute for leadership.  Within the classroom environment, the 
amount of structure and emotional support that the instructor provides could substitute for 
the amount of structure and emotional support that peers demonstrate to each other.  In a 
structured classroom, TBL teams might not need their members to provide structure 
and/or relational support.  TBL supporters suggest that the shift in roles for both students 
and instructors is a key to enhanced learning (Michaelson, 2002).  Students start to fill 
instructor roles by teaching their peers.  In addition, students begin to feel accountable 
not only to their instructor but also to their peers.  To the extent that the instructor 
provides structural and relational leadership for students, the relationship between 
Initiating Structure and Consideration in teams and academic performance would 
weaken.  Again, if instructors rather than students provide leadership roles, then 
Followership behaviors would be directed toward instructor behaviors and not toward 
peers.  This idea is consistent with past research which found that coaching from an 
external leader can help teams develop shared leadership (Carson, Tesluk, & Marrone, 
2007).  This supports the idea that instructors influence team dynamics.  The role that the 
instructor plays in team leadership needs more consideration.    
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 Role of additional team processes.  My additional analyses revealed significant 
relationships between two team processes (i.e., cohesion and cooperation) and decision 
quality.  These relationships combined with lack of support for my hypotheses suggested 
that other team processes such as cohesion and cooperation are more important to team 
performance in the classroom than student leadership behaviors.  As discussed above, the 
classroom environment could be too strong for student leadership behaviors to add value.  
Another explanation is that these processes mediate the relationship between leadership 
behaviors and team performance.  If students do not feel a bond to their team members, 
the presence of leadership behaviors might not have an effect on team outcomes.  More 
research should be done to understand the relationship among team processes such as 
leadership and other such as cohesion and cooperation.       
Conceptualization of Followership.  Much theoretical work remains for 
Followership and its relationship to leadership.  Some researchers believe that 
Followership is highly similar to leadership (e.g., Bass & Bass, 2008).  However, a 
validated measure of Followership does not exist.  This was an initial attempt to create a 
Followership measure and to use it to examine Followership’s role in team leadership.  
The way in which I measured Followership was highly related to Consideration.  This is 
consistent with researchers who feel that leadership and followership are almost 
interchangeable (e.g., Foster, 1989).  Researchers need to do more work to examine 
whether this similarity is because the Followership measure needs refinement or if the 
construct is truly similar to some aspects of leadership.  It is possible that the idea of 
Followership is an artifact from the vertical leadership paradigm where only one person 
could act as a leader.  Further, if research supports Followership as a unique and useful 
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construct, it likely cannot be considered in isolation but considered in combination with 
leadership behaviors.  In addition, Followership could look differently at different levels 
of the organization.  Maybe in leaderless peer teams following behaviors take different 
forms than in a vertical leadership structure.  Regardless of the answers, researchers 
should do more to illuminate the nature of Followership.        
Using SRM estimates versus averages as indicators of leadership behaviors.  
Researchers using peer ratings should consider the differences between using SRM 
estimates versus mean-ratings.  I used peer evaluations to obtain SRM estimates as 
indicators for individual-level leadership behaviors instead of using the average peer 
evaluation for each participant to evaluate my hypotheses.  As Table 28 shows, SRM 
estimates and averages capture different aspects of the data. Though peer ratings can 
provide quality information about team member behaviors (Greguras, Robie, & Born, 
2001), they include bias associated with rater tendencies and relationship effects (Kenny 
et al., 2006).  SRM estimates partition these sources of variance and allow researchers to 
exclude them or to examine the relationships among them.  SRM is a useful tool for 
researchers who are interested in aspects of team dynamics that influence peer ratings 
other than the team member’s behavior.  When team dynamics are not a useful or 
interesting aspect of peer ratings to consider, taking an average provides an estimate of 
peer ratings that does not consider them as unique pieces of information.  
As seen in Table 23, using SRM components rather than rating averages changed 
nursing students’ ratings relatively little compared with medical students’ ratings.  
Nursing students had been in their teams a shorter amount of time than medical students 
(approximately 3 weeks versus approximately 6 weeks).  It could be that over time the 
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teams bonded and a larger portion of peer ratings under the SRM estimates were 
attributed to relationship effects.  Also, team members might begin to rate each other 
similarly over time and a larger portion of ratings could be attributed to team effects.  
This could mean that once sources of bias are removed from the ratings, that team 
members who have had more exposure to each other then provide more accurate ratings.  
Alternatively, in teams who rate more similarly and have smaller standard deviations, 
smaller deviations from team means would look relatively larger.  The question remains 
if the relatively large change in ratings from the medical students as compared to the 
nursing students can be attributed to length of time that the teams have been together 
rather than underlying differences in leadership behaviors.  Future researchers should 
examine the validity of comparing SRM estimates across samples where peers in one 
sample have had much more exposure to each other than peers in another sample.         
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Table 23 
SRM and Raw Estimate Descriptive Statistics by Section 
 Averages SRM 
Initiating Structure n M  (SD) n M  (SD) 
Nursing Section 1 32 3.45  (.40) 33 3.43 (.40)            
Nursing Section 2 42 3.35  (.34) 43 3.32 (.34) 
1st-year Med Students 58 3.36 (.70) 63 3.10 (.70) 
2nd-year Med Students 56 3.13  (.63) 62 3.08 (.63) 
Consideration n M  (SD) n M  (SD) 
Nursing Section 1 32 4.43  (.53) 33 4.48 (.26)           
Nursing Section 2 42 4.35  (.34) 43 4.41 (.27) 
1st-year Med Students 58 4.67 (.37) 63 3.36 (.76) 
2nd-year Med Students 56 4.64  (.38) 62 3.11 (.27) 
Followership n M  (SD) n M  (SD) 
Nursing Section 1 32 4.32  (.46) 33 4.46  (.26) 
Nursing Section 2 42 4.20  (.34) 43 4.42 (.25) 
1st-year Med Students 57 4.55 (.39) 63 3.41 (.72) 
2nd-year Med Students 56 4.51  (.39) 62 3.07 (.15) 
 
As an example of how using SRM estimates versus mean raw scores can 
influence results, I estimated a random-intercept model in which I included average peer 
scores (instead of SRM estimates) of Initiating Structure and controlled for section and 
the other components of leadership using raw scores.  Again all level-one predictors were 
team-mean centered with the team means reintroduced.  Individual-level Initiating 
Structure positively related to course grades in TBL (γ = 2.41, t(190) = 2.27, p < .05).  
This would be comparable to my test of Hypothesis 2 in which I examined individual-
SHARED LEADERSHIP AND DECISION MAKING  
!96 
level shared leadership behaviors and their relationship with academic performance.  
Also, I examined mean-level Initiating Structure and found that it negatively related to 
course grade (γ = -4.62, t(190) = -2.16, p < .05) whereas individual-level Initiating 
Structure related positively (γ = 4.06, t(190) = 2.84, p < .05) when I used raw scores to 
estimate both.  This was comparable to my test of Hypothesis 3c that mean-level 
Initiating Structure relates to academic performance.  In my study, it is possible that team 
members’ perceptions of a student’s leadership behavior might be more related to course 
grades than the student’s actual behavior.  These analyses support the idea that 
researchers should take into consideration sources of rater biases and determine their 
importance to the outcome. In other words, researchers should consider what aspects of 
these ratings are theoretically important to their hypothesis testing before making an 
analysis decision for peer ratings, 
Demographic characteristics.  Participants’ demographic characteristics could 
serve as an alternative explanation for my findings.  Gender, team composition of gender, 
and student type are three contextual factors that could mediate the relationship between 
leadership behaviors and effectiveness.   
Gender.  Past research has found that the gender composition of teams relates to 
perceptions of female behaviors (Rogelbeg & Rumery, 1996).  An alternative explanation 
for my findings is that I failed to include an important contextual variable, gender, in my 
models.  To examine this alternative I did two things: (a) examined if gender or team 
composition (percentage of females in a team) related to the appearance of individual-
level leadership behaviors, and (b) examined shared leadership behaviors predicting 
academic performance while including gender and percent of females in the team.  
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Neither team composition nor gender related to the Initiating Structure.  However, team 
composition had a negative relationship with Consideration (γ = -.63, t(40) = -2.05) and 
Followership (γ = -.60, t(40) = -2.09), while controlling for section, gender, and mean-
level and individual-level of Initiating Structure.  This suggests that in teams with a 
higher percentage of female members there are lower levels of Consideration and 
Followership.   
 Next, I ran a few random-intercept models to examine the role that gender and 
team composition played in academic performance.  Including gender and percent female 
in the model did not significantly improve the relationships between Initiating Structure, 
Consideration, or Followership with either exam scores or course grades.  However, I 
found relationships between gender and exam scores and course grades.  This effect was 
moderated by section such that I found this relationship in the medical students but not in 
the nursing students.  Female medical students had significantly lower average exam 
scores, M = 81.49 (SD = 9.26), and course grades, M = 79.76 (SD = 9.38), than male 
medical students’ exam scores, M = 85.63 (SD = 6.73), and course grades, M = 85.21 (SD 
= 6.49).  Examining the role that gender plays in the relationship between Shared 
Leadership and academic performance is outside the scope of my study.  However, it is 
an important team characteristic that future shared leadership researchers should 
examine.       
 Student type.  I found that section related to the occurrence of leadership 
behaviors.  I examined this relationship using several random-intercept models with 
leadership component as an outcome in each.  I found that medical students showed 
significantly less Initiating Structure, γ = -.28, t(44) = -3.69, p < .05, Consideration, γ = -
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1.20, t(44) = -6.95, p < .05, and Followership, γ = -1.17, t(44) = -7.40, p < .05, than 
nursing students.  Again, future researchers should explore these differences.  These do 
not necessarily mean that the types of students differ in the leadership behaviors that they 
show.  These differences could result from section characteristics such as length of time 
that students had spend together.     
Implications for TBL Classroom Teams 
 My study did not support the idea that shared leadership in TBL teams relates to 
performance on team decision-making activities.  In addition, it did not support the idea 
that these behaviors relate to students’ academic performance.  An explanation for this 
this failure to find a relationship could be that the application activity content had a weak 
relationship with exam content in TBL courses.  In our study, application activity 
averages had a weak relationship with final exam grades and with course grades.  
However, I might have found a stronger relationship if I had examined responses from all 
application activities instead of a few.  Examining all application activities instead of a 
few would have provided an example of participants’ decision quality across a larger 
variety of course topics.  Future researchers should examine further the relationship 
between leadership behaviors and individual-level academic performance.   
Another explanation is that these leadership behaviors do not play a key role in 
the success of TBL teams.  Much work remains to understand the underpinnings of TBL 
team success.  Initiating Structure and Consideration have related to team performance in 
past research (Judge, Piccolo, & Ilies, 2004).  However, the effectiveness of these 
behaviors is contextually dependent (Keller, 2006).  For educators looking to implement 
TBL and develop leadership behaviors in students, it might be helpful to provide less 
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structure in the classroom.  The extent to which students must provide structure and fill 
the leadership roles themselves could mediate the relationship between leadership 
behaviors and academic performance.  In addition, coaching students on shared 
leadership could promote these behaviors in teams.   In TBL classrooms, the role of the 
instructor should shift to more of a facilitator as students fill the instructor role.  
Ambiguity and coaching might be the keys to facilitating this transition.  Future 
researchers need to continue to explore the types of student behaviors that relate to 
effectiveness in the classroom setting and the conditions that facilitate these behaviors.  
This will help instructors using TBL to build and train more effective student teams.  This 
can help to enhance classroom education.  
Implications for Healthcare Education 
 Results of this study partially supported the idea that TBL is a useful tool for 
healthcare educators.  Higher performance on standardized tests suggests that TBL helps 
students learn critical thinking skills needed to score well.  In addition, TBL classroom 
teams afford students the opportunity to function as a team in order to make quality 
decisions.  This includes using leadership behaviors effectively.  The Institute of 
Medicine (2000) considers leadership behaviors important to patient safety and quality of 
care.  Thus, the more opportunities that healthcare students have to use leadership skills 
in team decision-making environments, the better prepared they should be for the an 
applied healthcare setting.  Healthcare instructors should provide guidelines for effective 
leadership behaviors.  However, because leadership behavior effectiveness depends upon 
context (Bass & Bass, 2008), future researchers should examine which leadership 
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behaviors are most effective in the healthcare setting and ways in which to train 
healthcare professional in those leadership behaviors.    
Limitations 
 Though my study illuminated important ideas for TBL and/or healthcare 
educators, it had several limitations.  First, many of my teams were incomplete.  I 
included teams in my sample if two or more team members participated in the study.  
However, Schönbrodt, Back, Schmukle et al. (2013) recommend that at least 60% of a 
team participate in order to attain accurate estimates for SRM components.  I addressed 
this concern by checking for a significant difference for mean SRM component ratings 
between teams with four or more participants and teams with fewer than four 
participants.  I did not find significant differences in the mean-level of the raw scores 
obtained for Initiating Structure, t(43) = .28, p > .05, Consideration, t(43) = 1.17, p > .05, 
or Followership, t(43) = .48, p > .05, between teams with fewer than four participants and 
teams with four or more participants.  However, there was a difference in mean level 
using the SRM estimates for Consideration, t(44) = -2.70, p < .05, and for Followership, 
t(44) = -2.23, p < .05, where teams with fewer than four participants had significantly 
lower levels than teams with four or more participants.  There were no significant 
differences for Initiating Structure (t(44) = -1.88, p > .05).  Thus teams with fewer than 
four participants might not have accurately represented their entire teams’ Shared 
Leadership qualities using SRM estimation.  
 Another issue with using SRM estimates was that my 95% credibility intervals for 
the estimates was wide, meaning that I had low certainty about the values.  This 
uncertainty introduced noise into my hypothesis testing and might have attributed to my 
SHARED LEADERSHIP AND DECISION MAKING  
!101 
lack of significant findings.  In addition, the target effects only accounted for 
approximately 15% of the variance in ratings.  Sixty-seven percent of the variance was 
residual, or unaccounted for by my model.  Using such a small portion of the variance in 
the ratings and having such a large portion unaccounted for could have added noise to my 
model and reduced my ability to find a significant relationship.   
Second, the decision quality samples that I collected were only some of the team 
decision activities that teams completed throughout the academic year.  Collecting more 
activity responses might have given me a better representation of how well teams make 
decisions.  In order to address this limitation, I collected samples spaced throughout the 
academic year in order to obtain an activity sample that accurately represented each 
team’s decision quality.   
Third, I did not control for cognitive ability.  Because I collected data from both 
graduate and undergraduate students, both school had different standardized test 
requirements for admission.  Therefore, there was not an equivalent standardized test 
metric that I could use to control for cognitive ability.  Based on class averages and 
ranges, however, there was a significant difference in cognitive ability between the 
graduate and undergraduate participants.  Therefore, I addressed this limitation by 
controlling for section. 
Fourth, my measure for Followership is still in the validation stage.  Though 
much prior conceptual work supports the existence of this construct, I do not have 
evidence that the way in which I conceptualized or measured Followership accurately 
represents it.  To control for this, I had several experts examine the full list of items that I 
used in my pilot study.  In addition, I used a scree plot and factor analysis analyses to 
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support that idea that Initiating Structure, Consideration, and Followership items loaded 
onto three separate factors.  Finally, I used IRT analysis to select the items that provided 
the most information about my conceptualization of Followership.    
Conclusion 
 In conclusion, I failed to find support for the ideas that shared leadership relates to 
decision quality in teams and to academic performance.  In addition, I did not find 
support for the idea that shared leadership in TBL classroom teams relates to academic 
performance or to performance in novel teams.  However, my study highlighted some 
interesting issues for future researchers.  I examined vertical leadership behaviors in 
leaderless teams which generated questions around the similarities between vertical and 
shared leadership.  In addition, my study was the first to empirically examine 
Followership and how it relates to performance.  My examination of leadership behaviors 
used SRM estimates.  The discrepancy between the SRM estimates and average estimates 
of peer evaluations suggests that future researchers should question the appropriateness to 
their research before using SRM estimates over averages to analyze peer evaluations.  
Finally, team member characteristics played a role in mediating the relationship between 
leadership and performance.  I found differences in team gender composition and 
between student types in the amount of leadership behaviors displayed.  Team processes 
play an important role in healthcare patient safety and quality.  The extent to which 
healthcare educators understand team characteristics and behaviors related to quality 
decisions in students will help their effectiveness as professionals.   
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LBDQ Consideration Scale Formatted for Self-Evaluation 
Please read each item carefully.  Think about how frequently you believe the 
leader from the speech you just read would engage in the behavior described in each item 
below.  Select the answer you believe to be most accurate of the leader. 
 
1 = Rarely 2 = Seldom 3 = Occasionally 4 = Often 5 = Very Often 
 
1. I do personal favors for group members. 
2. I do little things to make it pleasant to be a member of the group. 
3. I am easy to understand. 
4. I find time to listen to group members. 
5. I keep to myself.  * 
6. I look out for the personal welfare of individual group members. 
7. I refuse to explain my actions.  * 
8. I act without consulting the group.  * 
9. I back up the members in their actions. 
10. I treat all group members as my equals. 
11. I am willing to make changes. 
12. I am friendly and approachable. 
13. I make group members feel at ease when talking with them. 
14. I put suggestions made by the group into operation. 
15. I get group approval on important matters before going ahead. 
 
Scoring Procedure: Items 5, 7, and 8 are reverse scored.  Average the responses for the 
15 items to obtain the frequency an individual exhibits followership behaviors. Higher 
scores signify a higher level of Consideration. 
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Appendix B 
LBDQ Initiating Structure Scale Formatted for Self-Evaluation  
Please read each item carefully.  Think about how frequently you believe the 
leader from the speech you just read would engage in the behavior described in each item 
below.  Select the answer you believe to be most accurate of the leader. 
 
1 = Rarely 2 = Seldom 3 = Occasionally 4 = Often 5 = Very Often 
 
1. I make my attitudes clear to group members.  
2. I try out my new ideas with group members.  
3. I rule with an iron hand.  
4. I criticize poor work. 
5. I speak in a manner not to be questioned.  
6. I assign group members to particular tasks.  
7. I schedule the work to be done.  
8. I maintain definite standards of performance.  
9. I emphasize the meeting of deadlines.  
10. I encourage the use of uniform procedures.  
11. I make sure that my part in the team is understood by all team members.  
12. I ask that group members follow standard rules and regulations. 
13. I let group members know what is expected of them.  
14. I see to it that group members are working up to capacity.  
15. I see to it that the work of group members is coordinated.  
 
Scoring Procedure: Average the responses for the 15 items and to obtain the frequency 
an individual exhibits initiating structure behaviors. Higher scores signify a higher level 
of Initiating Structure. 
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Appendix C 
Followership Behavior Questionnaire 
Please read each item carefully.  Think about how frequently you believe the 
leader from the speech you just read would engage in the behavior described in each item 
below.  Select the answer you believe to be most accurate of the leader. 
 
1 = Rarely 2 = Seldom 3 = Occasionally 4 = Often 5 = Very Often 
 
1. I listen to other group members’ ideas. 
2. I accept help from other group members.  
3. I accept encouragement from other group members.  
4. I am uncomfortable with other group members disagreeing with me. * 
5. I understand other group members’ perspectives. 
6. I help to make other group members’ ideas better.  
7. I accept task assignments from other group members.  
8. I let others speak for the group.  
9. I am prepared to contribute to group assignments. 
10. I get along well with other group members. 
11. I communicate well with other group members. 
12. I disrupt group work. * 
13. I contribute my fair share to group assignments. 
14. I am uncomfortable accepting help from other group members. 
15. I like being part of the group. 
16. I am bothered when someone else leads.  * 
17. I ask questions of other group members
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18. I ask advice from other group members.  
19. I follow advice from other group members.  
20. I accept praise from other group members. 
21. I accept feedback from other group members.  
 
Scoring Procedure: Items 4, 12, and 16 are reverse scored.  Average the responses for the 
15 items to obtain the frequency an individual exhibits followership behaviors. Higher 
scores signify a higher level of followership.




Please read the text below carefully and then answer the questions that follow as honestly 
as possible. 
 
 [Company X] is now ten years old. In this first decade of the 21st century, we 
have transformed our historic franchise around the demands of a new industry and a new 
kind of customer. We have built our company around our belief that the better the 
network, the better the performance of everything that rides on it, and we have pushed 
ourselves to release the innovative power of our technology to customers. Our people are 
animated by their passion for this industry and our conviction that what we do is 
important to society. We’ve had to sharpen our reflexes and quicken our pace to compete, 
but overall, [Company X]’s first ten years have proven our financial strength, capacity for 
growth and ability to adapt to a rapidly changing environment. 
 By remaining true to our core strategies and beliefs, we have entered 2010 in a 
good position to benefit as the economy rebounds. Of course, even as the economy 
returns to “normal,” the larger forces transforming our industry – technology change, 
competition, globalization and changing customer behaviors – mean we’ll never return to 
an old definition of “normal” again. We know we need to change the way we work to 
reflect these new realities. 
 As always, I am grateful to our Board of Directors for their stewardship and 
leadership in supporting the investments and strategies required for our long-term 
success. I also wish to thank our employees for their efforts in a tough year. Once again, 
they have proven to be a force for good in their communities and express our values in 
every interaction with customers. Whether it’s digging out from historic snowstorms on 
the East Coast, springing into action with donations of time and money after the 
earthquake in Haiti or simply doing the work, day in and day out, of maintaining our 
customers’ vital human connections, our employees continue to demonstrate the 
commitment to a higher purpose that characterizes all great companies.
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 That’s why I’ve never been more convinced about the future of our company. 
There’s no question in my mind that [Company X] is headed in the right direction. The 
challenge for us in 2010 is to run faster. You can be assured that everyone at [Company 
X] is approaching that challenge with confidence in what we do, pride in our 
accomplishments and a determination to extend the record of excellence we have built in 
the first decade of the 21st century into the next.




Initiating Structure Item Parameters from 2-PL Graded Response Model  
  Difficulty     
Initiating Structure 
Item 1 2 3 4 Discrimination 
Information 
Value 
2. This leader tries 
out his new ideas 
with group members.  -4.13 -2.00 0.28 2.46 1.03 1.20 
3. This leader rules 
with an iron hand.  -3.45 -1.00 0.71 3.74 0.74 0.66 
4. This leader 
criticizes poor work. -1.09 0.74 2.02 5.49 0.73 1.75 
5. This leader speaks 
in a manner not to be 
questioned.  -5.18 -2.15 -0.44 3.05 0.62 0.46 
6. This leader 
assigns group 
members to 
particular tasks.  -1.71 -0.93 -0.22 1.55 1.74 4.54 
7. This leader 
schedules the work to 
be done.  -2.41 -1.61 -0.54 1.21 1.52 3.96 
8. This leader 
maintains definite 
standards of 
performance.  -4.29 -3.48 -1.94 0.07 1.42 1.73 
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9. This leader 
emphasizes the 
meeting of 
deadlines.  -2.19 -1.10 -0.21 0.98 2.01 4.24 
10. This leader 
encourages the use of 
uniform procedures.  -1.96 -0.93 -0.14 1.29 1.84 3.72 
11. This leader makes 
sure that his/her part 
in the organization is 
understood by all 
group members.  -2.28 -1.57 -0.87 0.64 1.94 3.65 
12. This leader asks 
that group members 
follow standard 
rules and 
regulations. -2.01 -1.23 -0.46 0.85 2.83 7.27 
13. This lets group 
members know what 
is expected of them.  -5.20 -3.88 -1.69 0.74 1.11 1.25 
14. This leader sees 
to it that group 
members are working 
up to capacity.  -5.73 -4.01 -1.63 0.94 0.98 1.02 
Selected items               19.80 
Total Test               31.71 
Note. Bolded items were included in final measure; Item 1 (This leader makes his 
attitudes clear to group members) and Item 15 (This leader sees to it that the work of 
group members is coordinated) were excluded from the analysis because responses did 
not contain all possible response options; item 4 was included because it represented 
Initiating Structure in TBL teams. 
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Consideration Item Parameters from 2-PL Graded Response Model 
  Difficulty     
  1 2 3 4 Discrimination 
Information 
Value 
1. This leader does 
personal favors for 
group members. -2.98 -0.72 1.70 4.23 0.74 0.66 
2. This leader does 
little things to 
make it pleasant to 
be a member of 
the group. -2.75 -1.40 -0.14 2.07 1.24 1.75 
3. This leader is 
easy to 
understand. -3.92 -2.14 -1.10 0.45 1.56 2.37 
4. This leader 
finds time to 
listen to group 
members. -3.08 -1.75 -0.29 1.42 1.95 3.81 
5. This leader 
keeps to himself.  -5.28 -2.48 -0.86 1.34 0.94 1.01 
6. This leader 
looks out for the 
personal welfare 
of individual 
group members. -2.49 -1.62 -0.24 1.58 1.71 3.12 
7. This leader 
refuses to explain 
his actions.   -4.65 -2.48 -1.31 0.77 1.09 1.28 
8. This leader acts 
without consulting 
the group.   -2.94 -1.84 -0.63 1.12 1.50 2.43 
9. This leader 
backs up the 
members in their 
actions. -3.61 -1.96 -0.60 1.34 1.63 2.76 
10. This leader 
treats all group 
members as his 
equals. -2.70 -1.60 -0.60 0.92 2.11 4.53 
11. This leader is 
willing to make 
changes. -5.18 -2.97 -1.36 0.53 1.11 1.29 
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12. This leader is 
friendly and 
approachable. -3.00 -1.91 -0.82 0.43 2.87 6.29 
13. This leader 
makes group 
members feel at 
ease when talking 
with them. -2.43 -1.60 -0.65 0.77 3.15 7.90 
14. This leader 
puts suggestions 
made by the group 
into operation. -3.23 -1.71 -0.31 1.33 1.80 3.37 





ahead. -3.01 -1.59 -0.17 1.58 1.52 2.54 
Reduced items             22.35 
Total Test             44.93 
Note. Bolded items were included in final measure. 
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Followership Item Parameters from 2-PL Graded Response Model 
   Difficulty     
  1 2 3 4 Discrimination 
Information 
Value 





1.03 0.26 1.76 1.83 3.69 
2. Accepts help from other 




1.22 0.09 1.60 1.86 3.76 
3. Accepts encouragement 






0.79 1.17 1.34 1.90 
4. Is uncomfortable with 
other group members 




1.63 0.11 2.34 0.91 0.99 






1.37 0.01 1.74 2.29 5.11 
6. Helps to make other 







0.28 1.34 1.93 3.85 
7. Accepts task 
assignments from other 




0.67 1.18 3.10 1.13 1.49 





0.31 1.44 3.24 1.32 1.99 
9. Is prepared to contribute 






0.85 1.59 1.36 1.86 
10. Gets along well with 






0.75 1.24 1.89 3.27 
11. Communicates well 






0.87 0.86 1.71 2.87 






2.72 0.56 0.51 0.30 
13. Contributes his or her 







0.60 1.50 1.37 2.04 
14. Is uncomfortable 







0.46 2.39 0.75 0.67 







0.74 0.79 2.00 3.90 
16. Is bothered when 




2.10 -1.30 1.97 





1.45 0.43 3.14 1.06 1.26 
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18. Asks advice from other 




0.57 0.72 2.49 1.98 4.06 
19. Follows advice from 




0.61 0.79 2.28 2.27 5.22 
20. Accepts praise from 






2.07 2.40 0.47 0.26 
21. Accepts feedback 







0.12 1.29 2.25 5.07 
Total Test 
     
    57.38 
Selected Items               19.24 
Note. Bolded items were included in final measure; item 18 was not selected because 
of its similarity to item 19; item 6 was included over item 15 because it better 
represented the idea of Followership in TBL teams. 


























































Instructions: On the following pages, there are phrases describing people's behaviors. 
Please use the rating scale below to describe how accurately each statement describes 
you. Describe yourself as you generally are now, not as you wish to be in the future. 
Describe yourself as you honestly see yourself, in relation to other people you know of 
the same sex as you are, and roughly your same age. So that you can describe yourself in 
an honest manner, your responses will be kept in absolute confidence. Please read each 
statement carefully, and then fill in the bubble that corresponds to the number on the 
scale. 
 
1 = Very 
Inaccurate 
2 = Moderately 
Inaccurate 
3 = Neither 
Inaccurate nor 
Accurate 
4 = Moderately 
Accurate 
5 = Very 
Accurate 
 
1. Am the life of the party (E) 
2. Sympathize with others' feelings (A) 
3. Get chores done right away (C) 
4. Have frequent mood swings (N) 
5. Have a vivid imagination (I) 
6. Don't talk a lot (E) 
7. Am not interested in other people's problems (A) 
8. Often forget to put things back in their proper place (C) 
9. Am relaxed most of the time (N) 
10. Am not interested in abstract ideas (I) 
11. Talk to a lot of different people at parties (E) 
12. Feel others' emotions (A) 
13. Like order (C) 
14. Get upset easily (N)
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15. Have difficulty understanding abstract ideas (I) 
16. Keep in the background (E) 
17. Am not really interested in others (A) 
18. Make a mess of things (C) 
19. Seldom feel blue (N) 
20. Do not have a good imagination (I) 
 
Scoring Procedure: Average the responses for the 5 items that relate to each factor to 
obtain the individual’s personality traits. Higher scores signify a higher level of a trait.  
Items 6, 7, 8, 9, 10, 15, 16, 17, 18, 19, and 20 are reverse scored. 
 




Group Cohesion Measure 
Below are a few questions about your team experience.  Please respond by 
checking a numerical response for each question. 
 
1 = Strongly 
Disagree 
2 = Disagree 3 = Neither 
Disagree nor 
Agree (neutral) 
4 = Agree 5 = Strongly 
Agree 
 
1. I do not enjoy being a part of the social activities of this team. 
2. I am not happy with the amount of team participation time I get. 
3. I am not going to miss the members of this team when the class ends. 
4. I am unhappy with my team’s level of desire to perform well. 
5. Some of my best friends are on this team. 
6. This team does not give me enough opportunities to improve my personal 
performance.  
7. I enjoy other parties more than team parties. 
8. I do not like the style of work on this team. 
9. For me, this team is one of the most important social groups to which I belong. 
10. Our team is united in trying to reach its goals for performance. 
11. Members of our team would rather go out on their own than get together as a 
team. 
12. We all take responsibility for any loss or poor performance by our team. 
13. Our team members rarely party together.
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14. Our team members have conflicting aspirations for the team’s performance. 
15. Our team would like to spend time together in the off season. 
16. If members of our team have problems in class, everyone wants to help them so 
we can get back together again. 
17. Members of our team do not stick together outside of class. 
18. Members of our team do not communicate freely about each members 
responsibilities during class. 
 
Scoring Procedure: Average the responses for the 18 items to obtain the cohesion 
score. Higher scores signify a higher level of cohesion.  Items 1, 2, 3, 4, 6, 7, 8, 11, 13, 
14, 16, and 17 are reverse scored. 
Average the items in each category to obtain a score: 
Individual Attractions to the Group – Social: Items 1, 3, 5, 7, 9  (Alpha = .75) 
Group Integration – Social: Items 11, 13, 15, 17  (Alpha = .64) 
Individual Attractions to the Group – Task: Items 2, 4, 6, 8 (Alpha = .70) 
Group Integration – Task: 10, 12, 14, 16, 18 (Alpha = .76) 
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Appendix I 
Goal Orientation Measure 
Please rate the following statements as to how accurately they fit you from 1 = 
Very Inaccurate to 5 = Very Accurate.   
 
1 = Very 
Inaccurate 
2 = Moderately 
Inaccurate 
3 = Neither 
Inaccurate nor 
Accurate 
4 = Moderately 
Accurate 
5 = Very 
Accurate 
 
1. It is important for me to do better than other students. (PAp) 
2. It is important for me to do well compared to others in class. (PAp) 
3. My goal in this class is to get a better grade than most of the other students. (PAp) 
4. I worry that I may not learn all that I possibly could in this class. (MAv) 
5. Sometimes I’m afraid that I may not understand the content of this class as 
thoroughly as I’d like. (MAv) 
6. I am often concerned that I may not learn all that there is to learn in this class. 
(MAv) 
7. I want to learn as much as possible from this class. (MAp) 
8. It is important for me to understand the content of this course as thoroughly as 
possible. (MAp) 
9. I desire to completely master the material presented in this class. (MAp) 
10. I just want to avoid doing poorly in this class. (PAv) 
11. My goal in this class is to avoid performing poorly. (PAv)  
12. My fear of performing poorly in this class is often what motivates me. (PAv)
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Scoring Procedure: Sum the responses for the 5 items that relate to each factor to 
obtain the individual’s goal orientation. Higher scores signify a higher level of a goal 
orientation.  
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Appendix J 
TBL Assessment Measure – Part 1: Accountability  
Read each item carefully.  Please indicate for each statement whether you: 1. 
Strongly Disagree, 2. Disagree, 3. Neither Disagree nor Agree (Neutral), 4. Agree, 5. 
Strongly Agree.   
 
1 = Strongly 
Disagree 
2 = Disagree 3 = Neither 
Disagree nor 
Agree (neutral) 
4 = Agree 5 = Strongly 
Agree 
 
1. I spend time studying before class in order to be more prepared. 
2. I feel I have to prepare for this class in order to do well.        
3. I contribute to my team members' learning.        
4. My contribution to the team is not important.*        
5. My team members expect me to assist them in their learning.     
6. I am accountable for my team's learning.        
7. I am proud of my ability to assist my team in their learning.       
8. I need to contribute to the team's learning.    
Scoring Procedure: Sum the responses for the 8 items to obtain the individual’s 
accountability. Higher scores signify a higher level of accountability.  Item 4 is reverse 
scored.  
 
TBL Assessment Measure – Part 2: Preference for TBL  
Read each item carefully.  Please indicate for each statement whether you: 1. 
Strongly Disagree, 2. Disagree, 3. Neither Disagree nor Agree (Neutral), 4. Agree, 5. 
Strongly Agree.   
 
1 = Strongly 
Disagree 
2 = Disagree 3 = Neither 
Disagree nor 
Agree (neutral) 
4 = Agree 5 = Strongly 
Agree 
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1. During traditional lecture, I often find myself thinking of non-related things.     
2. I am easily distracted during traditional lecture.       
3. I am easily distracted during team-based learning activities. *    
4. I am more likely to fall asleep during lecture than during classes that use team-based 
learning activities.       
5. I get bored during team-based learning activities .  *    
6. I talk about non-related things during team-based learning activities.*     
7. I easily remember what I learn when working in a team.        
8. I remember material better when the instructor lectures about it. *     
9. Team-based learning activities help me recall past information.       
10. It is easier to study for tests when the instructor has lectured over the material.  *     
11. I remember information longer when I go over it with team members during the 
GRATS used in team-based learning.        
12. I remember material better after the application exercises used in team-based 
learning.  
13. I can easily remember material from lecture. *        
14. After working with my team members, I find it difficult to remember what we talked 
about during class. *        
15. I do better on exams when we used team-based learning to cover the material.       
16. After listening to lecture, I find it difficult to remember what the instructor talked 
about during class.  
Scoring Procedure: Sum the responses for the 8 items to obtain the individual’s 
preference for TBL. Higher scores signify a higher level of preference for TBL.  Items 3, 
5, 6, 8, 10, 13, and 14 are reverse scored.  
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TBL Assessment Measure – Part 3: Satisfaction with TBL  
Read each item carefully.  Please indicate for each statement whether you: 1. 
Strongly Disagree, 2. Disagree, 3. Neither Disagree nor Agree (Neutral), 4. Agree, 5. 
Strongly Agree.   
 
1 = Strongly 
Disagree 
2 = Disagree 3 = Neither 
Disagree nor 
Agree (neutral) 
4 = Agree 5 = Strongly 
Agree 
 
1. I enjoy team-based learning activities.       
2. I learn better in a team setting.     
3. I think team-based learning activities are an effective approach to learning.     
4. I do not like to work in teams. *       
5. Team-based learning activities are fun.       
6. Team-based learning activities are a waste of time. *     
7. I think team-based learning helped me improve my grade.     
8. I have a positive attitude toward team-based learning activities.       
9. I have had a good experience with team-based learning.    
Please add any comments you may have about your experience with team-based 
learning.  
 
Scoring Procedure: Sum the responses for the 8 items to obtain the individual’s 
satisfaction with TBL. Higher scores signify a higher level of preference for TBL.  Items 
4 and 6 are reverse scored.  
 





Below are a series of questions.  Please think of a time when you worked as a 
member of a team (e.g., an athletic team, group project in class, work setting) and answer 
the questions using the scale below as they relate to your experience on that team.  There 






















1. My team was willing to enhance the ability of team members to succeed.  
2. Members of my team worked together to achieve the same goal.  
3. Members of my team communicated well with each other.  
4. My team was focused on completing the task at hand.  
 
Scoring Procedure: Average the responses for the 4 items to obtain the cooperation 
score.  Higher scores signify a higher level of cooperation.   
  




#dyadic outcome (two liking ratings: A likes B, B likes A)  
for(i in 1:N) { 
y[i,1:2] ~ dmnorm( Mu[i,1:2] ,Tau.A[1:2,1:2] ) #bivariate normal with mean Mu and          
#precision matrix Tau.A 
Mu[i,1] <-  u[subu[i,]] + v[subv[i,]] + z[ i ] #mean of first and second liking  
Mu[i,2] <-  u[subv[i,]] + v[subu[i,]] + z[ i ] #rating as a function of perceiver (ui),                                                                                    
#target (vi) and class effect   
} 
#distribution of perceiver (ui) and target effects (vi) across persons 
for ( i in 1:S) { 
B[i,1:2] ~ dmnorm( B.mu[1:2] , Tau.B[1:2,1:2] )  #bivariate normal with mean B.mu and  
#precision matrix Tau.B 
u[i] <- B[i,1] 
v[i] <- B[i,2] 
} 
Tau.B[1:2,1:2] <- inverse( Sigma.B[,])  #covariance matrix perceiver and target effects  
Sigma.B[1,1] <- pow(sigma.u,2) #SD perceiver effects 
Sigma.B[2,2] <- pow(sigma.v,2); #SD target effects 
sigma.u ~ dunif( 0 , 10 )  #prior distribution perceiver SD 
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sigma.v ~ dunif( 0 , 10 )   #prior distribution target SD 
Sigma.B[1,2] <- rho.uv * sigma.u * sigma.v   # correlation (rho.uv) perceiver and target 
effects 
Sigma.B[2,1] <- Sigma.B[1,2]   
rho.uv ~ dunif( -1 , 1 ); #prior distribution generalized reciprocity (rho.uv) 
B.mu[1] <- 0  #mean of perceiver and target effects 
B.mu[2] <- 0      
#distribution of relationship effects and dyadic reciprocity 
Tau.A[1:2,1:2] <- inverse( Sigma.A[,])  #covariance matrix relationship effects 
Sigma.A[1,1] <- pow(sigma,2) # SD relationship effects 
Sigma.A[2,2] <- Sigma.A[1,1]  
sigma ~ dunif( 0 , 10 )  #prior distribution relationship SD  
Sigma.A[1,2] <- rho * sigma * sigma  # correlation (rho) relationship effects  
Sigma.A[2,1] <- Sigma.A[1,2]   
rho ~ dunif( -1 , 1 ) # prior distribution dyadic reciprocity (rho) 
#class effects 
for (c in 1:C){ 
zunique[c] ~ dunif(-9,15) # prior distribution for class effects 
}  
z <- designc %*% zunique 
#derived quantities: variance proportions 
var.total <- pow( sigma.u , 2 ) + pow( sigma.v , 2) + pow( sigma , 2 )  
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varprop.u <- pow( sigma.u , 2 ) / var.total  
varprop.v <- pow( sigma.v , 2 ) / var.total  
varprop.res <- pow( sigma , 2 ) / var.total  
} 
 








Comp. Initiating Structure Consideration Followership 













Effect M SD Low. Upp. M SD Low. Upp. M SD Low. Upp. 
B[1,1] -.36 .43 -1.24 .39 -.38 .44 -1.17 .50 .24 .28 -.28 .81 
B[2,1] .41 .40 -.36 1.19 .37 .38 -.34 1.11 .24 .25 -.25 .71 
B[3,1] -.31 .43 -1.22 .54 -.33 .44 -1.19 .43 -.32 .27 -.79 .28 
B[4,1] 1.15 .41 .35 1.85 1.14 .39 .33 1.86 .19 .25 -.25 .71 
B[5,1] .88 .44 .03 1.74 .85 .43 -.03 1.64 -.06 .28 -.59 .45 
B[6,1] -1.08 .50 -1.99 -.07 -1.10 .51 -2.08 -.14 -.36 .33 -1.04 .26 
B[7,1] -.55 .44 -1.32 .40 -.57 .44 -1.39 .32 .30 .30 -.28 .91 
B[8,1] .07 .40 -.70 .79 .06 .39 -.70 .80 -.33 .26 -.85 .13 
B[9,1] -.71 .40 -1.42 .03 -.73 .39 -1.53 .00 .22 .25 -.24 .71 
B[10,1] .55 .50 -.51 1.47 .52 .50 -.40 1.61 .25 .32 -.32 .90 
B[11,1] .59 .39 -.21 1.32 .54 .39 -.19 1.32 .26 .25 -.22 .73 
B[12,1] .07 .43 -.77 .92 .09 .41 -.66 .94 -.16 .27 -.71 .35 
B[13,1] .21 .43 -.57 1.07 .23 .42 -.61 1.00 .43 .28 -.13 .98 
B[14,1] .17 .54 -.83 1.32 .15 .53 -.77 1.36 .26 .35 -.45 .95 
B[15,1] .11 .39 -.63 .85 .06 .39 -.71 .83 -.26 .25 -.77 .18 
B[16,1] -.53 .40 -1.26 .20 -.55 .40 -1.36 .21 -.22 .25 -.73 .25 
B[17,1] .24 .45 -.67 1.18 .22 .45 -.60 1.16 -.16 .29 -.72 .38 
B[18,1] -.56 .39 -1.33 .22 -.59 .39 -1.45 .10 .10 .25 -.38 .60 
B[19,1] -.09 .40 -.90 .60 -.10 .40 -.88 .69 -.22 .25 -.76 .23 
B[20,1] .05 .39 -.65 .83 .03 .40 -.76 .76 .01 .25 -.52 .45 
B[21,1] -1.66 .43 -2.53 -.82 -1.64 .43 -2.53 -.83 -.23 .27 -.75 .25 
B[22,1] .81 .43 -.04 1.65 .84 .43 .01 1.70 -.15 .27 -.65 .41 
B[23,1] -.26 .40 -1.09 .48 -.27 .40 -1.08 .52 .05 .25 -.42 .59 
B[24,1] .47 .40 -.35 1.16 .47 .39 -.21 1.32 .38 .25 -.10 .86 
B[25,1] .35 .40 -.43 1.07 .36 .39 -.42 1.10 -.51 .24 -.95 -.01 
B[26,1] .37 .49 -.62 1.32 .34 .49 -.72 1.27 -.14 .30 -.69 .45 
B[27,1] .82 .39 .14 1.61 .79 .39 .00 1.49 .08 .25 -.40 .56 
B[28,1] -.23 .39 -.99 .56 -.27 .39 -.97 .55 -.47 .25 -.95 .03 
SHARED LEADERSHIP AND DECISION MAKING  
!143 
B[29,1] -.30 .39 -1.13 .41 -.34 .38 -1.07 .40 .13 .25 -.31 .65 
B[30,1] .53 .43 -.29 1.35 .56 .43 -.24 1.38 .11 .26 -.41 .63 
B[31,1] -1.56 .40 -2.30 -.79 -1.57 .39 -2.32 -.79 .13 .25 -.39 .58 
B[32,1] .02 .84 -1.61 1.61 -.02 .83 -1.54 1.60 .00 .39 -.73 .79 
B[33,1] .26 .40 -.54 .97 .24 .39 -.59 .91 .25 .25 -.22 .73 
B[34,1] .61 .31 .06 1.20 .57 .29 .00 1.13 -.18 .22 -.62 .22 
B[35,1] .41 .36 -.25 1.11 .46 .37 -.21 1.19 -.01 .24 -.44 .45 
B[36,1] -.92 .36 -1.70 -.26 -.91 .34 -1.59 -.27 -.10 .23 -.56 .36 
B[37,1] .11 .34 -.47 .79 .09 .35 -.64 .71 -.09 .25 -.55 .44 
B[38,1] -.56 .32 -1.18 .06 -.60 .33 -1.22 .02 -.11 .24 -.58 .34 
B[39,1] .89 .32 .31 1.53 .88 .30 .31 1.46 -.57 .24 -1.01 -.08 
B[40,1] 1.29 .39 .55 2.00 1.29 .40 .54 2.11 .43 .27 -.11 .97 
B[41,1] .41 .33 -.26 1.01 .40 .33 -.30 1.01 .21 .23 -.22 .69 
B[42,1] -1.09 .37 -1.78 -.37 -1.05 .37 -1.83 -.40 .40 .25 -.06 .92 
B[43,1] 1.10 .32 .49 1.72 1.07 .31 .44 1.65 .40 .22 -.01 .85 
B[44,1] -.08 .34 -.73 .57 -.09 .35 -.69 .64 .00 .23 -.45 .46 
B[45,1] .57 .31 -.01 1.15 .53 .30 -.03 1.11 -.36 .23 -.79 .08 
B[46,1] .46 .41 -.31 1.27 .47 .41 -.37 1.19 -.26 .29 -.89 .29 
B[47,1] -.51 .32 -1.08 .14 -.53 .33 -1.10 .15 -.25 .24 -.77 .19 
B[48,1] .13 .36 -.50 .87 .18 .37 -.59 .86 .01 .24 -.48 .46 
B[49,1] 1.08 .40 .33 1.94 1.09 .40 .38 1.98 .35 .28 -.22 .88 
B[50,1] -.35 .39 -1.15 .36 -.34 .39 -1.11 .37 -.21 .27 -.76 .26 
B[51,1] -.88 .32 -1.50 -.23 -.93 .32 -1.55 -.34 -.06 .23 -.50 .38 
B[52,1] .97 .41 .17 1.76 .97 .40 .25 1.82 .53 .31 -.08 1.11 
B[53,1] .78 .36 .08 1.47 .80 .34 .19 1.50 .47 .24 -.02 .92 
B[54,1] -.15 .37 -.80 .62 -.11 .38 -.87 .60 .07 .26 -.40 .60 
B[55,1] -.15 .32 -.77 .47 -.20 .32 -.79 .44 .08 .22 -.34 .54 
B[56,1] -1.28 .39 -2.01 -.56 -1.27 .39 -2.06 -.53 -.27 .27 -.76 .28 
B[57,1] -.63 .31 -1.29 -.06 -.68 .32 -1.31 -.10 .02 .23 -.43 .44 
B[58,1] -.46 .30 -1.03 .13 -.49 .30 -1.10 .07 .01 .23 -.45 .46 
B[59,1] -.10 .32 -.71 .55 -.14 .32 -.77 .45 .03 .23 -.37 .52 
B[60,1] -1.44 .33 -2.03 -.78 -1.45 .34 -2.11 -.80 .00 .25 -.51 .47 
B[61,1] 1.23 .36 .48 1.89 1.25 .34 .61 1.90 .59 .24 .15 1.06 
B[62,1] .50 .39 -.24 1.28 .49 .39 -.28 1.28 .25 .28 -.28 .79 
B[63,1] -.35 .36 -1.03 .32 -.34 .34 -.95 .34 -.76 .23 -1.17 -.26 
B[64,1] -.88 .36 -1.65 -.25 -.87 .34 -1.51 -.22 -.54 .25 -1.06 -.08 
B[65,1] -.88 .36 -1.62 -.22 -.87 .34 -1.46 -.11 -.06 .23 -.51 .38 
B[66,1] 1.32 .31 .74 1.97 1.28 .32 .61 1.85 .64 .25 .19 1.15 
B[67,1] .76 .28 .23 1.27 .74 .28 .17 1.24 .11 .20 -.28 .50 
B[68,1] -.36 .27 -.83 .17 -.39 .28 -.89 .16 -.16 .20 -.51 .24 
B[69,1] -.51 .27 -1.04 .01 -.53 .28 -1.06 .02 .21 .21 -.23 .56 
B[70,1] .01 .28 -.54 .53 -.03 .28 -.57 .56 .15 .20 -.25 .52 
B[71,1] .65 .37 -.01 1.36 .70 .37 -.03 1.44 -.40 .25 -.87 .12 
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B[72,1] .96 .37 .20 1.65 .98 .34 .38 1.72 .43 .24 -.03 .90 
B[73,1] .39 .34 -.30 1.02 .45 .36 -.28 1.09 -.08 .24 -.51 .40 
B[74,1] -.57 .36 -1.24 .09 -.55 .37 -1.31 .15 -.20 .25 -.69 .30 
B[75,1] .97 .35 .28 1.70 .99 .35 .32 1.68 -.12 .24 -.55 .36 
B[76,1] -1.66 .43 -2.45 -.78 -1.63 .42 -2.38 -.71 .05 .29 -.49 .63 
B[77,1] -1.49 .43 -2.42 -.66 -1.46 .43 -2.30 -.60 .06 .29 -.50 .62 
B[78,1] -.24 .49 -1.19 .62 -.22 .46 -1.09 .73 -.28 .34 -.97 .33 
B[79,1] -.10 .48 -1.03 .81 -.07 .49 -1.06 .78 -.29 .33 -.97 .32 
B[80,1] .01 .86 -1.59 1.83 .02 .85 -1.58 1.65 -.01 .39 -.81 .76 
B[81,1] -.02 .87 -1.67 1.68 .03 .82 -1.53 1.61 -.03 .41 -.84 .75 
B[82,1] .01 .86 -1.77 1.61 -.01 .84 -1.70 1.66 -.02 .41 -.84 .76 
B[83,1] .01 .87 -1.77 1.62 .04 .85 -1.65 1.55 -.01 .41 -.80 .86 
B[84,1] .00 .84 -1.61 1.66 .02 .84 -1.53 1.66 .01 .39 -.71 .80 
B[85,1] -.03 .85 -1.80 1.59 -.02 .84 -1.76 1.55 -.03 .40 -.89 .69 
B[86,1] .02 .84 -1.51 1.76 -.01 .83 -1.71 1.53 .01 .39 -.68 .85 
B[87,1] .00 .87 -1.62 1.60 .07 .84 -1.64 1.69 -.01 .41 -.81 .74 
B[88,1] .01 .87 -1.66 1.71 -.03 .85 -1.70 1.65 .00 .38 -.78 .71 
B[89,1] .01 .85 -1.46 1.69 -.02 .85 -1.61 1.76 -.02 .39 -.80 .71 
B[90,1] .02 .87 -1.74 1.67 -.04 .86 -1.77 1.55 .00 .38 -.70 .77 
B[91,1] -.02 .85 -1.81 1.45 .01 .84 -1.76 1.54 .00 .38 -.79 .68 
B[92,1] -.03 .86 -1.62 1.73 .01 .89 -1.53 1.92 .01 .39 -.81 .73 
B[93,1] .03 .86 -1.59 1.74 .06 .84 -1.66 1.63 -.01 .40 -.75 .82 
B[94,1] .02 .86 -1.56 1.72 .02 .83 -1.59 1.62 .00 .40 -.73 .82 
B[95,1] .00 .87 -1.71 1.70 .00 .83 -1.60 1.66 .01 .38 -.69 .74 
B[96,1] .01 .86 -1.67 1.81 .10 .88 -1.58 1.80 .01 .39 -.76 .76 
B[97,1] .00 .84 -1.48 1.85 .02 .85 -1.68 1.70 .00 .41 -.85 .78 
B[98,1] .02 .85 -1.61 1.62 .04 .88 -1.83 1.61 -.02 .40 -.77 .83 
B[99,1] .02 .85 -1.64 1.74 -.05 .84 -1.78 1.52 .00 .39 -.67 .81 
B[100,1] .01 .86 -1.71 1.61 .01 .86 -1.66 1.66 .00 .40 -.74 .77 
B[101,1] .01 .83 -1.73 1.48 -.04 .87 -1.69 1.69 -.01 .42 -.79 .81 
B[102,1] -.01 .83 -1.55 1.68 -.03 .83 -1.59 1.66 -.01 .39 -.78 .75 
B[103,1] -.03 .86 -1.75 1.55 -.02 .85 -1.70 1.60 .00 .40 -.81 .78 
B[104,1] -.01 .87 -1.44 1.76 .04 .89 -1.61 1.82 -.01 .38 -.73 .74 
B[105,1] -.02 .86 -1.72 1.54 -.01 .86 -1.66 1.64 .00 .40 -.80 .79 
B[106,1] -.01 .86 -1.85 1.56 .02 .85 -1.50 1.70 -.01 .40 -.88 .73 
B[107,1] .00 .86 -1.82 1.51 .01 .86 -1.63 1.70 .01 .40 -.72 .83 
B[108,1] -.01 .86 -1.88 1.64 -.04 .82 -1.68 1.51 .00 .39 -.73 .79 
B[109,1] -.01 .85 -1.49 1.84 -.01 .84 -1.60 1.57 -.01 .39 -.76 .75 
B[110,1] -.01 .86 -1.73 1.63 .05 .83 -1.66 1.72 .01 .40 -.76 .78 
B[111,1] .03 .87 -1.73 1.76 -.04 .87 -1.76 1.56 .00 .40 -.74 .83 
B[112,1] -.01 .82 -1.50 1.66 .00 .83 -1.67 1.68 .02 .40 -.77 .80 
B[113,1] -.03 .85 -1.77 1.55 -.01 .83 -1.71 1.57 .00 .40 -.80 .75 
B[114,1] -.01 .84 -1.71 1.51 .00 .84 -1.77 1.53 .00 .41 -.71 .89 
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B[115,1] .00 .86 -1.67 1.51 -.05 .81 -1.69 1.41 .01 .39 -.74 .71 
B[116,1] -.02 .86 -1.76 1.55 -.02 .89 -1.75 1.74 .00 .41 -.77 .81 
B[117,1] -.01 .86 -1.70 1.61 .04 .83 -1.61 1.64 -.01 .41 -.78 .78 
B[118,1] -.01 .86 -1.65 1.66 -.03 .85 -1.80 1.48 -.02 .42 -.80 .80 
B[119,1] -.05 .84 -1.71 1.47 -.02 .87 -1.82 1.58 .00 .40 -.75 .85 
B[120,1] .01 .86 -1.61 1.66 .03 .85 -1.58 1.60 .00 .40 -.73 .82 
B[121,1] .00 .84 -1.69 1.69 -.02 .85 -1.63 1.64 -.01 .40 -.78 .76 
B[122,1] .02 .87 -1.69 1.61 .02 .84 -1.60 1.58 .00 .40 -.77 .78 
B[123,1] .01 .85 -1.53 1.71 -.03 .87 -1.81 1.60 .01 .40 -.75 .81 
B[124,1] .00 .85 -1.75 1.58 -.01 .84 -1.62 1.67 .01 .39 -.77 .76 
B[125,1] .00 .84 -1.56 1.69 .01 .85 -1.59 1.74 -.01 .38 -.81 .71 
B[126,1] .01 .85 -1.58 1.81 -.04 .88 -1.61 1.80 .02 .38 -.69 .77 
B[127,1] .04 .85 -1.50 1.88 -.03 .84 -1.75 1.50 .02 .42 -.80 .87 
B[128,1] .03 .85 -1.73 1.57 .03 .87 -1.57 1.82 .00 .40 -.75 .78 
B[129,1] -.01 .83 -1.79 1.47 -.02 .85 -1.61 1.68 .00 .40 -.75 .78 
B[130,1] .01 .85 -1.69 1.80 .00 .86 -1.62 1.71 .01 .39 -.73 .76 
B[131,1] .00 .81 -1.50 1.54 .00 .87 -1.78 1.61 -.02 .40 -.79 .81 
B[132,1] .01 .86 -1.56 1.65 -.01 .86 -1.75 1.65 -.02 .39 -.73 .76 
B[133,1] .00 .85 -1.57 1.86 -.02 .85 -1.43 1.87 .00 .39 -.72 .84 
B[134,1] .03 .87 -1.53 1.73 .03 .88 -1.65 1.69 .00 .39 -.70 .80 
B[135,1] -.02 .84 -1.56 1.74 -.04 .86 -1.83 1.58 .00 .41 -.78 .82 
B[136,1] -.01 .86 -1.79 1.73 -.02 .83 -1.63 1.50 .02 .40 -.69 .86 
B[137,1] .04 .86 -1.51 1.89 .04 .85 -1.62 1.77 .00 .40 -.85 .74 
B[138,1] -.02 .84 -1.73 1.55 .02 .88 -1.51 1.96 -.01 .40 -.76 .78 
B[139,1] .00 .87 -1.59 1.78 .00 .83 -1.56 1.69 -.01 .40 -.91 .71 
B[140,1] -.04 .86 -1.72 1.60 .02 .88 -1.65 1.81 .00 .40 -.75 .81 
B[141,1] -.02 .86 -1.71 1.56 .08 .85 -1.56 1.74 .00 .38 -.71 .75 
B[142,1] .00 .85 -1.59 1.69 -.01 .81 -1.55 1.53 .00 .40 -.72 .76 
B[143,1] .00 .86 -1.54 1.84 -.02 .86 -1.73 1.67 .02 .39 -.77 .75 
B[144,1] -.02 .85 -1.53 1.80 .04 .85 -1.59 1.68 -.03 .39 -.80 .75 
B[145,1] -.01 .86 -1.74 1.54 .03 .85 -1.57 1.67 .02 .38 -.72 .78 
B[146,1] .00 .86 -1.73 1.83 -.01 .87 -1.88 1.62 -.01 .39 -.82 .71 
B[147,1] .01 .84 -1.55 1.77 .01 .87 -1.57 1.85 .00 .39 -.83 .72 
B[148,1] .01 .85 -1.51 1.75 .04 .86 -1.63 1.62 -.01 .38 -.72 .76 
B[149,1] .00 .85 -1.52 1.68 .02 .86 -1.73 1.67 -.02 .39 -.75 .79 
B[150,1] -.01 .86 -1.75 1.55 -.08 .86 -1.71 1.68 -.01 .40 -.78 .77 
B[151,1] .02 .83 -1.60 1.70 .00 .84 -1.58 1.70 -.01 .40 -.81 .74 
B[152,1] -.01 .85 -1.65 1.62 -.01 .89 -1.69 1.76 -.01 .39 -.75 .75 
B[153,1] -.02 .84 -1.66 1.74 -.01 .87 -1.67 1.62 .01 .39 -.78 .72 
B[154,1] .02 .87 -1.63 1.71 .02 .82 -1.47 1.74 .00 .39 -.74 .77 
B[155,1] -.02 .87 -1.49 1.93 -.01 .85 -1.71 1.57 .00 .40 -.72 .84 
B[156,1] .01 .86 -1.61 1.80 -.01 .82 -1.76 1.54 .00 .41 -.80 .78 
B[157,1] .03 .87 -1.63 1.76 -.02 .82 -1.60 1.52 .00 .40 -.74 .81 
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B[158,1] -.02 .86 -1.56 1.72 -.02 .85 -1.69 1.57 .01 .40 -.79 .77 
B[159,1] .01 .84 -1.51 1.97 .01 .82 -1.60 1.56 -.02 .39 -.79 .70 
B[160,1] .01 .86 -1.64 1.63 .01 .88 -1.79 1.62 -.01 .39 -.76 .74 
B[161,1] -.02 .83 -1.55 1.71 .05 .86 -1.63 1.60 -.01 .40 -.78 .75 
B[162,1] .00 .85 -1.56 1.79 .05 .84 -1.49 1.69 .03 .42 -.74 .91 
B[163,1] .00 .86 -1.83 1.53 .01 .82 -1.46 1.67 .00 .40 -.70 .89 
B[164,1] .00 .85 -1.59 1.70 -.05 .84 -1.73 1.55 .00 .41 -.76 .82 
B[165,1] .01 .84 -1.57 1.63 -.02 .87 -1.73 1.78 .00 .40 -.74 .79 
B[166,1] .02 .84 -1.65 1.62 -.05 .85 -1.61 1.73 -.02 .40 -.81 .71 
B[167,1] .01 .85 -1.53 1.91 .00 .87 -1.77 1.63 .00 .39 -.74 .75 
B[168,1] -.03 .85 -1.66 1.62 .03 .83 -1.33 1.90 .02 .42 -.80 .84 
B[169,1] .02 .85 -1.57 1.74 .00 .86 -1.58 1.66 -.01 .40 -.75 .81 
B[170,1] -.01 .88 -1.75 1.61 .03 .86 -1.53 1.76 -.02 .39 -.78 .70 
B[171,1] .04 .85 -1.69 1.63 .01 .86 -1.57 1.70 .01 .39 -.79 .75 
B[172,1] .01 .85 -1.57 1.74 -.01 .87 -1.74 1.64 -.02 .40 -.89 .73 
B[173,1] .01 .87 -1.60 1.58 .05 .86 -1.62 1.70 -.01 .39 -.75 .76 
B[174,1] .02 .85 -1.59 1.70 .02 .83 -1.44 1.63 .00 .39 -.81 .72 
B[175,1] -.01 .86 -1.67 1.57 -.03 .86 -1.63 1.76 .00 .39 -.71 .80 
B[176,1] -.01 .83 -1.53 1.76 .04 .82 -1.67 1.49 .01 .40 -.79 .76 
B[177,1] -.01 .85 -1.57 1.73 .03 .86 -1.57 1.85 -.01 .40 -.92 .70 
B[178,1] .03 .86 -1.57 1.70 -.02 .84 -1.70 1.59 -.02 .37 -.77 .71 
B[179,1] .01 .87 -1.60 1.79 -.03 .86 -1.65 1.70 .00 .38 -.80 .71 
B[180,1] .01 .85 -1.69 1.63 .02 .87 -1.57 1.91 .01 .39 -.76 .83 
B[181,1] -.01 .87 -1.78 1.54 -.01 .85 -1.57 1.58 .02 .37 -.71 .76 
B[182,1] -.02 .86 -1.51 1.77 .01 .84 -1.58 1.68 .01 .40 -.73 .81 
B[183,1] -.01 .85 -1.77 1.67 .03 .83 -1.69 1.53 -.02 .41 -.75 .87 
B[184,1] -.04 .86 -1.74 1.62 .03 .88 -1.66 1.71 .02 .38 -.74 .75 
B[185,1] -.01 .86 -1.67 1.62 -.01 .84 -1.69 1.66 -.01 .40 -.76 .77 
B[186,1] -.01 .86 -1.68 1.79 -.01 .84 -1.58 1.72 .00 .40 -.74 .79 
B[187,1] .03 .86 -1.77 1.63 .02 .85 -1.73 1.64 .01 .40 -.81 .77 
B[188,1] .00 .86 -1.77 1.68 .00 .83 -1.65 1.63 -.01 .40 -.81 .71 
B[189,1] .00 .86 -1.66 1.56 -.04 .86 -1.77 1.55 .00 .43 -.83 .84 
B[190,1] .00 .86 -1.65 1.75 .01 .85 -1.59 1.74 .01 .39 -.79 .72 
B[191,1] -.02 .86 -1.92 1.49 .02 .86 -1.63 1.66 -.01 .40 -.76 .79 
Partner 
Effect                         
B[1,2] -.10 .15 -.38 .18 -.10 .15 -.41 .17 -.04 .13 -.34 .21 
B[2,2] -.12 .14 -.37 .13 -.13 .13 -.39 .13 .01 .12 -.25 .27 
B[3,2] .06 .13 -.20 .32 .06 .14 -.21 .32 -.04 .14 -.34 .21 
B[4,2] -.05 .13 -.28 .24 -.04 .13 -.32 .23 .05 .12 -.16 .34 
B[5,2] .01 .14 -.23 .30 .02 .14 -.25 .29 .02 .13 -.23 .35 
B[6,2] .11 .15 -.12 .47 .11 .16 -.21 .43 -.11 .18 -.48 .20 
B[7,2] .01 .14 -.28 .28 .01 .14 -.27 .27 .00 .13 -.27 .29 
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B[8,2] -.05 .13 -.33 .20 -.06 .13 -.36 .16 -.04 .13 -.30 .21 
B[9,2] .05 .13 -.25 .29 .05 .13 -.20 .31 -.03 .13 -.30 .23 
B[10,2] -.08 .15 -.34 .23 -.08 .15 -.37 .20 .05 .14 -.19 .40 
B[11,2] -.13 .14 -.44 .12 -.12 .14 -.41 .14 -.12 .15 -.44 .10 
B[12,2] .05 .14 -.20 .31 .04 .13 -.25 .28 .07 .13 -.16 .37 
B[13,2] -.05 .13 -.32 .21 -.06 .14 -.33 .21 .06 .14 -.20 .36 
B[14,2] -.01 .15 -.33 .28 .00 .15 -.28 .32 .06 .15 -.22 .36 
B[15,2] .00 .13 -.25 .24 .00 .12 -.23 .25 .03 .13 -.20 .31 
B[16,2] .18 .14 -.07 .46 .18 .14 -.07 .45 .09 .14 -.15 .41 
B[17,2] .04 .14 -.20 .34 .04 .14 -.21 .34 .04 .13 -.18 .36 
B[18,2] .15 .13 -.09 .43 .15 .14 -.09 .45 .02 .12 -.23 .27 
B[19,2] .02 .13 -.27 .26 .01 .13 -.25 .26 .01 .12 -.27 .24 
B[20,2] -.09 .13 -.36 .15 -.09 .13 -.36 .18 -.04 .13 -.29 .24 
B[21,2] .20 .15 -.06 .49 .19 .14 -.08 .48 .07 .13 -.16 .38 
B[22,2] -.08 .13 -.36 .17 -.09 .13 -.37 .18 -.10 .15 -.45 .15 
B[23,2] .00 .13 -.25 .26 .00 .13 -.27 .25 -.05 .12 -.31 .19 
B[24,2] -.06 .13 -.35 .17 -.07 .13 -.32 .17 -.06 .13 -.34 .15 
B[25,2] -.04 .13 -.30 .21 -.04 .13 -.27 .23 .06 .13 -.18 .36 
B[26,2] -.02 .15 -.33 .27 -.02 .15 -.31 .27 .01 .13 -.25 .30 
B[27,2] -.18 .14 -.46 .10 -.18 .14 -.47 .09 -.05 .13 -.32 .20 
B[28,2] .06 .13 -.18 .31 .05 .13 -.19 .31 .05 .13 -.22 .32 
B[29,2] .05 .13 -.21 .29 .05 .13 -.20 .31 .02 .12 -.22 .27 
B[30,2] -.10 .13 -.39 .18 -.11 .13 -.38 .14 -.11 .15 -.41 .16 
B[31,2] .12 .14 -.13 .42 .12 .14 -.13 .39 -.03 .12 -.29 .23 
B[32,2] .00 .17 -.35 .33 .01 .17 -.35 .32 .00 .15 -.38 .28 
B[33,2] .09 .14 -.18 .37 .09 .14 -.15 .38 .06 .13 -.16 .35 
B[34,2] -.04 .12 -.30 .18 -.04 .13 -.31 .21 .06 .12 -.14 .34 
B[35,2] -.05 .13 -.34 .19 -.05 .13 -.31 .21 .06 .13 -.21 .28 
B[36,2] .21 .14 -.02 .52 .21 .13 -.04 .45 -.05 .13 -.31 .21 
B[37,2] .16 .15 -.11 .46 .17 .15 -.12 .44 .06 .13 -.17 .36 
B[38,2] .03 .12 -.21 .27 .03 .12 -.21 .28 -.07 .13 -.35 .19 
B[39,2] -.02 .13 -.26 .24 -.01 .13 -.25 .25 .04 .12 -.20 .29 
B[40,2] -.15 .14 -.43 .11 -.14 .14 -.40 .17 -.01 .12 -.24 .29 
B[41,2] -.14 .13 -.38 .14 -.14 .13 -.38 .13 -.06 .12 -.33 .18 
B[42,2] .05 .13 -.22 .30 .05 .13 -.21 .32 -.09 .14 -.38 .15 
B[43,2] .00 .13 -.24 .28 .01 .13 -.21 .30 .02 .12 -.24 .26 
B[44,2] .17 .15 -.08 .45 .17 .15 -.10 .47 .08 .14 -.14 .41 
B[45,2] -.10 .12 -.33 .16 -.10 .12 -.33 .16 -.03 .12 -.26 .21 
B[46,2] -.03 .14 -.29 .26 -.03 .13 -.29 .24 .05 .13 -.22 .36 
B[47,2] -.04 .13 -.31 .20 -.04 .13 -.32 .21 .03 .12 -.19 .31 
B[48,2] -.06 .13 -.32 .18 -.07 .13 -.33 .16 .02 .11 -.24 .24 
B[49,2] -.12 .15 -.40 .18 -.13 .14 -.39 .16 -.02 .13 -.30 .26 
B[50,2] -.01 .13 -.27 .27 -.01 .13 -.26 .26 -.05 .14 -.39 .21 
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B[51,2] .09 .12 -.15 .31 .09 .12 -.15 .32 -.03 .12 -.27 .20 
B[52,2] -.12 .14 -.44 .14 -.11 .15 -.41 .18 -.06 .14 -.35 .22 
B[53,2] -.07 .12 -.33 .17 -.07 .12 -.33 .18 .06 .13 -.18 .34 
B[54,2] .02 .13 -.22 .27 .03 .12 -.22 .28 .07 .14 -.16 .38 
B[55,2] .06 .12 -.18 .30 .06 .12 -.16 .30 .02 .12 -.20 .30 
B[56,2] .20 .14 -.07 .50 .21 .15 -.06 .53 .04 .13 -.21 .32 
B[57,2] .06 .12 -.17 .32 .05 .12 -.17 .32 .04 .12 -.19 .33 
B[58,2] .06 .12 -.18 .32 .06 .12 -.18 .30 .03 .12 -.21 .29 
B[59,2] -.08 .12 -.31 .15 -.07 .12 -.32 .19 -.05 .12 -.30 .18 
B[60,2] .22 .14 -.02 .52 .22 .14 -.03 .48 .10 .15 -.13 .42 
B[61,2] -.13 .13 -.37 .11 -.14 .13 -.41 .10 .05 .14 -.23 .32 
B[62,2] -.05 .13 -.31 .22 -.05 .13 -.30 .22 -.07 .13 -.34 .19 
B[63,2] .06 .12 -.18 .30 .06 .13 -.20 .31 .04 .12 -.20 .31 
B[64,2] .18 .13 -.09 .43 .18 .13 -.07 .41 .04 .13 -.23 .29 
B[65,2] -.05 .14 -.32 .21 -.06 .14 -.34 .20 -.02 .12 -.27 .23 
B[66,2] -.13 .13 -.36 .11 -.14 .13 -.41 .10 -.04 .12 -.30 .19 
B[67,2] -.07 .11 -.28 .18 -.06 .11 -.28 .17 -.01 .11 -.25 .22 
B[68,2] -.03 .12 -.29 .16 -.04 .12 -.26 .21 -.03 .11 -.27 .17 
B[69,2] -.04 .12 -.25 .20 -.04 .13 -.28 .20 -.11 .14 -.46 .10 
B[70,2] -.16 .13 -.40 .07 -.16 .13 -.41 .07 -.07 .13 -.35 .13 
B[71,2] -.02 .13 -.26 .26 -.03 .13 -.27 .26 -.02 .12 -.26 .22 
B[72,2] -.21 .14 -.47 .06 -.21 .13 -.49 .01 -.11 .15 -.42 .14 
B[73,2] .02 .13 -.22 .26 .02 .13 -.25 .27 -.05 .12 -.33 .19 
B[74,2] .05 .13 -.19 .32 .05 .13 -.20 .32 .07 .13 -.17 .35 
B[75,2] -.08 .13 -.34 .17 -.08 .13 -.35 .17 -.04 .13 -.32 .22 
B[76,2] .14 .15 -.16 .45 .13 .15 -.16 .45 .01 .14 -.28 .31 
B[77,2] .12 .15 -.20 .42 .12 .16 -.18 .46 .02 .13 -.27 .28 
B[78,2] .04 .15 -.23 .33 .05 .14 -.22 .32 .02 .14 -.29 .28 
B[79,2] .04 .15 -.27 .33 .03 .15 -.23 .38 .02 .15 -.29 .34 
B[80,2] .00 .17 -.33 .36 .00 .17 -.36 .32 -.01 .15 -.31 .30 
B[81,2] -.01 .17 -.31 .34 .00 .18 -.33 .38 .00 .14 -.28 .28 
B[82,2] .00 .17 -.31 .38 .00 .18 -.32 .37 .00 .15 -.32 .31 
B[83,2] .00 .17 -.34 .35 -.01 .17 -.38 .32 -.01 .15 -.33 .33 
B[84,2] .00 .17 -.38 .31 .00 .17 -.33 .37 .00 .15 -.29 .33 
B[85,2] .00 .17 -.35 .34 -.01 .16 -.31 .34 .00 .14 -.29 .30 
B[86,2] -.01 .16 -.36 .30 .00 .17 -.35 .31 .00 .14 -.25 .33 
B[87,2] .00 .17 -.34 .31 .00 .17 -.36 .34 .00 .14 -.29 .29 
B[88,2] .00 .17 -.31 .38 .00 .17 -.32 .37 .00 .14 -.27 .31 
B[89,2] .00 .17 -.33 .36 -.01 .17 -.36 .32 .01 .15 -.27 .36 
B[90,2] .00 .17 -.30 .36 .00 .17 -.34 .35 .00 .15 -.28 .34 
B[91,2] .00 .17 -.32 .35 .00 .17 -.36 .31 .00 .14 -.33 .27 
B[92,2] .00 .17 -.36 .36 .00 .16 -.34 .31 -.01 .15 -.30 .31 
B[93,2] -.01 .17 -.35 .32 .00 .17 -.30 .39 .00 .15 -.32 .31 
SHARED LEADERSHIP AND DECISION MAKING  
!149 
B[94,2] .00 .17 -.31 .39 .00 .17 -.33 .34 -.01 .14 -.32 .28 
B[95,2] .00 .17 -.32 .32 .00 .18 -.35 .34 .00 .15 -.28 .33 
B[96,2] .00 .17 -.31 .37 .00 .18 -.40 .35 .00 .15 -.32 .32 
B[97,2] .00 .17 -.33 .38 .00 .17 -.36 .33 .00 .15 -.29 .32 
B[98,2] .00 .17 -.33 .36 .00 .17 -.32 .35 .00 .15 -.33 .31 
B[99,2] -.01 .17 -.36 .35 .00 .17 -.31 .38 .00 .14 -.30 .31 
B[100,2] .00 .17 -.35 .33 .01 .16 -.30 .37 .00 .14 -.29 .30 
B[101,2] .00 .17 -.36 .29 .01 .17 -.33 .33 .00 .15 -.30 .33 
B[102,2] .00 .17 -.33 .35 .00 .16 -.33 .33 .00 .14 -.27 .35 
B[103,2] .01 .17 -.31 .37 .00 .17 -.35 .34 .00 .14 -.30 .31 
B[104,2] .00 .18 -.37 .35 -.01 .17 -.37 .31 .00 .16 -.37 .30 
B[105,2] .00 .17 -.34 .33 .01 .17 -.33 .35 .00 .15 -.28 .32 
B[106,2] .00 .17 -.36 .34 .00 .18 -.36 .36 -.01 .15 -.35 .31 
B[107,2] .00 .17 -.30 .37 .01 .18 -.37 .36 .00 .14 -.26 .30 
B[108,2] .00 .17 -.32 .36 .01 .18 -.32 .39 .00 .15 -.29 .34 
B[109,2] .00 .17 -.35 .33 -.01 .17 -.35 .32 .01 .14 -.25 .34 
B[110,2] .00 .17 -.35 .35 .00 .18 -.34 .37 .00 .15 -.29 .30 
B[111,2] .00 .17 -.32 .36 .00 .17 -.31 .34 .00 .15 -.32 .29 
B[112,2] .00 .17 -.34 .31 .00 .17 -.30 .38 .00 .15 -.32 .32 
B[113,2] .00 .18 -.35 .35 .00 .17 -.29 .38 .00 .15 -.31 .35 
B[114,2] -.01 .17 -.33 .33 .00 .17 -.35 .31 -.01 .15 -.31 .30 
B[115,2] .00 .17 -.34 .29 .00 .17 -.35 .31 .00 .14 -.28 .34 
B[116,2] .00 .17 -.33 .33 .00 .17 -.31 .33 .00 .15 -.31 .30 
B[117,2] .00 .17 -.34 .32 .00 .17 -.33 .32 .00 .15 -.32 .31 
B[118,2] .00 .17 -.32 .38 .02 .17 -.35 .35 .00 .14 -.31 .30 
B[119,2] .00 .17 -.34 .32 .00 .17 -.32 .32 .00 .16 -.36 .33 
B[120,2] .00 .18 -.31 .39 .00 .17 -.33 .37 .00 .14 -.28 .30 
B[121,2] .00 .17 -.37 .34 .00 .17 -.36 .35 .00 .15 -.33 .31 
B[122,2] -.01 .17 -.34 .35 .01 .17 -.35 .31 .00 .15 -.31 .33 
B[123,2] .00 .17 -.35 .30 .00 .17 -.34 .33 .00 .15 -.35 .28 
B[124,2] .00 .17 -.35 .34 .00 .17 -.36 .33 .00 .15 -.32 .29 
B[125,2] .00 .17 -.35 .33 -.01 .16 -.31 .33 .00 .14 -.33 .29 
B[126,2] .00 .17 -.33 .37 .00 .17 -.40 .28 .00 .14 -.31 .34 
B[127,2] -.01 .17 -.32 .34 .00 .17 -.35 .32 .00 .15 -.31 .30 
B[128,2] .00 .17 -.35 .33 .00 .18 -.36 .34 .00 .15 -.32 .29 
B[129,2] .00 .17 -.33 .35 .00 .17 -.33 .33 -.01 .15 -.32 .29 
B[130,2] .00 .16 -.30 .34 .00 .18 -.34 .34 .00 .14 -.30 .30 
B[131,2] .00 .16 -.32 .28 .00 .17 -.34 .37 -.01 .15 -.35 .28 
B[132,2] .00 .16 -.32 .37 .00 .17 -.32 .35 .00 .14 -.34 .26 
B[133,2] .00 .17 -.38 .31 .00 .17 -.32 .36 .00 .14 -.28 .31 
B[134,2] .00 .17 -.31 .35 .00 .17 -.33 .37 .00 .14 -.28 .29 
B[135,2] .00 .17 -.37 .34 -.01 .17 -.36 .32 .01 .15 -.32 .30 
B[136,2] .00 .17 -.34 .30 .01 .17 -.30 .35 .00 .15 -.30 .33 
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B[137,2] .00 .17 -.33 .30 .00 .17 -.36 .36 .00 .13 -.27 .30 
B[138,2] .00 .17 -.33 .34 .00 .17 -.33 .35 .00 .15 -.32 .31 
B[139,2] .01 .17 -.33 .35 .00 .17 -.33 .30 .00 .15 -.28 .33 
B[140,2] .01 .17 -.31 .37 -.01 .17 -.35 .30 .00 .14 -.29 .31 
B[141,2] .00 .17 -.33 .34 .00 .17 -.34 .34 -.01 .14 -.33 .27 
B[142,2] .00 .17 -.31 .35 .00 .17 -.35 .30 -.01 .14 -.30 .30 
B[143,2] .00 .17 -.34 .34 .00 .16 -.34 .31 .00 .15 -.29 .34 
B[144,2] .00 .17 -.33 .33 .00 .17 -.34 .33 .00 .14 -.31 .28 
B[145,2] .00 .17 -.35 .37 .00 .17 -.33 .34 .00 .14 -.31 .30 
B[146,2] .00 .17 -.34 .32 .00 .17 -.34 .34 .01 .15 -.34 .28 
B[147,2] .00 .17 -.33 .34 .01 .17 -.34 .33 -.01 .15 -.29 .35 
B[148,2] .00 .17 -.32 .33 -.01 .18 -.37 .34 .00 .14 -.32 .27 
B[149,2] .01 .17 -.31 .38 .00 .17 -.35 .32 .00 .14 -.32 .28 
B[150,2] .00 .18 -.34 .35 .01 .18 -.35 .38 .00 .15 -.27 .33 
B[151,2] .00 .17 -.36 .32 -.01 .17 -.37 .31 .00 .15 -.32 .31 
B[152,2] .00 .17 -.38 .33 .01 .17 -.30 .37 .00 .15 -.32 .29 
B[153,2] .00 .17 -.32 .34 .00 .17 -.30 .37 .00 .14 -.35 .27 
B[154,2] .00 .17 -.35 .30 -.01 .17 -.35 .30 .00 .15 -.34 .30 
B[155,2] .00 .17 -.34 .32 .00 .17 -.33 .33 .00 .14 -.26 .32 
B[156,2] .00 .17 -.34 .34 .00 .17 -.33 .38 .00 .15 -.26 .33 
B[157,2] -.01 .17 -.35 .34 .01 .17 -.33 .35 .00 .14 -.31 .29 
B[158,2] .00 .17 -.33 .32 .00 .18 -.34 .40 .00 .15 -.37 .28 
B[159,2] .00 .17 -.33 .37 .00 .16 -.33 .30 -.01 .14 -.28 .33 
B[160,2] .00 .17 -.37 .35 -.01 .17 -.34 .33 .00 .15 -.31 .33 
B[161,2] .00 .17 -.32 .37 -.01 .17 -.35 .32 .00 .14 -.29 .28 
B[162,2] .00 .17 -.34 .36 -.01 .17 -.34 .35 .00 .14 -.28 .27 
B[163,2] .00 .17 -.35 .35 .00 .17 -.41 .32 .00 .14 -.30 .30 
B[164,2] -.01 .17 -.39 .30 .00 .17 -.36 .31 .00 .15 -.32 .34 
B[165,2] .00 .17 -.33 .33 .00 .17 -.37 .31 .00 .15 -.30 .30 
B[166,2] .01 .17 -.30 .38 .01 .16 -.30 .35 .00 .14 -.30 .27 
B[167,2] .00 .17 -.36 .31 .00 .17 -.32 .35 .00 .15 -.30 .33 
B[168,2] .00 .17 -.37 .32 -.01 .17 -.39 .28 .00 .14 -.32 .29 
B[169,2] .00 .17 -.30 .32 .00 .17 -.31 .38 .00 .15 -.27 .33 
B[170,2] .00 .17 -.31 .34 -.01 .17 -.31 .34 .00 .15 -.35 .31 
B[171,2] -.01 .17 -.33 .33 .01 .17 -.31 .33 .00 .14 -.29 .31 
B[172,2] .00 .17 -.33 .32 .00 .17 -.37 .30 .01 .14 -.30 .28 
B[173,2] .00 .17 -.33 .35 .00 .17 -.35 .30 .00 .14 -.31 .31 
B[174,2] .00 .17 -.32 .32 .00 .17 -.32 .34 .00 .14 -.31 .26 
B[175,2] .00 .17 -.33 .32 -.01 .16 -.38 .25 .00 .14 -.36 .28 
B[176,2] .00 .17 -.35 .32 .00 .17 -.38 .32 .00 .15 -.31 .32 
B[177,2] .01 .17 -.34 .35 .00 .16 -.32 .33 .01 .14 -.27 .33 
B[178,2] .00 .17 -.31 .35 .00 .17 -.34 .34 .00 .15 -.31 .34 
B[179,2] .00 .18 -.39 .34 .00 .17 -.38 .31 .00 .14 -.31 .29 
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B[180,2] .00 .17 -.34 .30 .00 .17 -.35 .32 .00 .15 -.35 .27 
B[181,2] .00 .17 -.33 .31 .01 .17 -.32 .35 .00 .15 -.34 .30 
B[182,2] .00 .17 -.33 .32 -.01 .17 -.36 .34 .00 .14 -.32 .30 
B[183,2] .00 .17 -.35 .28 .00 .16 -.34 .31 .01 .14 -.29 .32 
B[184,2] .00 .17 -.32 .36 .00 .17 -.32 .34 .00 .15 -.31 .34 
B[185,2] .00 .17 -.32 .36 -.01 .17 -.35 .32 .00 .15 -.30 .34 
B[186,2] -.01 .18 -.32 .34 -.01 .17 -.34 .35 .00 .13 -.26 .32 
B[187,2] .00 .17 -.31 .36 -.01 .17 -.36 .34 -.01 .15 -.35 .29 
B[188,2] .00 .17 -.33 .34 .00 .17 -.31 .36 .01 .13 -.25 .31 
B[189,2] .00 .17 -.38 .33 .01 .16 -.30 .34 .01 .15 -.31 .34 
B[190,2] .00 .17 -.29 .37 .01 .17 -.35 .34 .00 .15 -.33 .28 
B[191,2] .01 .17 -.31 .38 -.01 .17 -.32 .33 .00 .14 -.34 .27 
Team 
Effect                         
z[1] 3.34 .37 2.63 4.05 3.33 .37 2.61 4.05 4.35 .22 3.90 4.79 
z[2] 3.34 .37 2.63 4.05 3.33 .37 2.61 4.05 4.35 .22 3.90 4.79 
z[3] 3.34 .37 2.63 4.05 3.33 .37 2.61 4.05 4.35 .22 3.90 4.79 
z[4] 3.34 .37 2.63 4.05 3.33 .37 2.61 4.05 4.35 .22 3.90 4.79 
z[5] 3.34 .37 2.63 4.05 3.33 .37 2.61 4.05 4.35 .22 3.90 4.79 
z[6] 3.34 .37 2.63 4.05 3.33 .37 2.61 4.05 4.35 .22 3.90 4.79 
z[7] 3.34 .37 2.63 4.05 3.33 .37 2.61 4.05 4.35 .22 3.90 4.79 
z[8] 3.34 .37 2.63 4.05 3.33 .37 2.61 4.05 4.35 .22 3.90 4.79 
z[9] 3.34 .37 2.63 4.05 3.33 .37 2.61 4.05 4.35 .22 3.90 4.79 
z[10] 3.34 .37 2.63 4.05 3.33 .37 2.61 4.05 4.35 .22 3.90 4.79 
z[11] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[12] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[13] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[14] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[15] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[16] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[17] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[18] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[19] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[20] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[21] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[22] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[23] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[24] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[25] 3.30 .34 2.62 3.91 3.32 .34 2.74 4.06 4.29 .20 3.88 4.68 
z[26] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
z[27] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
z[28] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
z[29] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
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z[30] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
z[31] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
z[32] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
z[33] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
z[34] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
z[35] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
z[36] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
z[37] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
z[38] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
z[39] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
z[40] 3.40 .34 2.65 4.01 3.44 .33 2.82 4.10 4.66 .20 4.23 5.03 
z[41] 3.77 .44 2.90 4.59 3.80 .45 3.00 4.74 4.15 .31 3.58 4.81 
z[42] 3.77 .44 2.90 4.59 3.80 .45 3.00 4.74 4.15 .31 3.58 4.81 
z[43] 3.77 .44 2.90 4.59 3.80 .45 3.00 4.74 4.15 .31 3.58 4.81 
z[44] 3.77 .44 2.90 4.59 3.80 .45 3.00 4.74 4.15 .31 3.58 4.81 
z[45] 3.77 .44 2.90 4.59 3.80 .45 3.00 4.74 4.15 .31 3.58 4.81 
z[46] 3.77 .44 2.90 4.59 3.80 .45 3.00 4.74 4.15 .31 3.58 4.81 
z[47] 3.77 .44 2.90 4.59 3.80 .45 3.00 4.74 4.15 .31 3.58 4.81 
z[48] 3.77 .44 2.90 4.59 3.80 .45 3.00 4.74 4.15 .31 3.58 4.81 
z[49] 3.77 .44 2.90 4.59 3.80 .45 3.00 4.74 4.15 .31 3.58 4.81 
z[50] 3.77 .44 2.90 4.59 3.80 .45 3.00 4.74 4.15 .31 3.58 4.81 
z[51] 3.28 .38 2.46 4.00 3.30 .38 2.58 4.03 4.26 .24 3.84 4.75 
z[52] 3.28 .38 2.46 4.00 3.30 .38 2.58 4.03 4.26 .24 3.84 4.75 
z[53] 3.28 .38 2.46 4.00 3.30 .38 2.58 4.03 4.26 .24 3.84 4.75 
z[54] 3.28 .38 2.46 4.00 3.30 .38 2.58 4.03 4.26 .24 3.84 4.75 
z[55] 3.28 .38 2.46 4.00 3.30 .38 2.58 4.03 4.26 .24 3.84 4.75 
z[56] 3.28 .38 2.46 4.00 3.30 .38 2.58 4.03 4.26 .24 3.84 4.75 
z[57] 3.28 .38 2.46 4.00 3.30 .38 2.58 4.03 4.26 .24 3.84 4.75 
z[58] 3.28 .38 2.46 4.00 3.30 .38 2.58 4.03 4.26 .24 3.84 4.75 
z[59] 3.28 .38 2.46 4.00 3.30 .38 2.58 4.03 4.26 .24 3.84 4.75 
z[60] 3.28 .38 2.46 4.00 3.30 .38 2.58 4.03 4.26 .24 3.84 4.75 
z[61] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
z[62] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
z[63] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
z[64] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
z[65] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
z[66] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
z[67] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
z[68] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
z[69] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
z[70] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
z[71] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
z[72] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
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z[73] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
z[74] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
z[75] 3.62 .35 2.97 4.25 3.62 .34 2.93 4.25 4.32 .20 3.96 4.73 
z[76] 2.45 .36 1.67 3.10 2.44 .36 1.75 3.15 4.13 .27 3.58 4.62 
z[77] 2.45 .36 1.67 3.10 2.44 .36 1.75 3.15 4.13 .27 3.58 4.62 
z[78] 2.45 .36 1.67 3.10 2.44 .36 1.75 3.15 4.13 .27 3.58 4.62 
z[79] 2.45 .36 1.67 3.10 2.44 .36 1.75 3.15 4.13 .27 3.58 4.62 
z[80] 2.45 .36 1.67 3.10 2.44 .36 1.75 3.15 4.13 .27 3.58 4.62 
z[81] 2.45 .36 1.67 3.10 2.44 .36 1.75 3.15 4.13 .27 3.58 4.62 
z[82] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[83] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[84] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[85] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[86] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[87] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[88] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[89] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[90] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[91] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[92] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[93] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[94] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[95] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[96] 3.17 .31 2.58 3.77 3.13 .33 2.49 3.81 3.99 .19 3.62 4.37 
z[97] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[98] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[99] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[100] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[101] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[102] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[103] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[104] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[105] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[106] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[107] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[108] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[109] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[110] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[111] 3.65 .27 3.09 4.15 3.67 .28 3.19 4.26 4.30 .19 3.89 4.66 
z[112] 3.39 .34 2.78 4.03 3.38 .35 2.65 4.07 4.37 .23 3.85 4.76 
z[113] 3.39 .34 2.78 4.03 3.38 .35 2.65 4.07 4.37 .23 3.85 4.76 
z[114] 3.39 .34 2.78 4.03 3.38 .35 2.65 4.07 4.37 .23 3.85 4.76 
z[115] 3.39 .34 2.78 4.03 3.38 .35 2.65 4.07 4.37 .23 3.85 4.76 
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z[116] 3.39 .34 2.78 4.03 3.38 .35 2.65 4.07 4.37 .23 3.85 4.76 
z[117] 3.39 .34 2.78 4.03 3.38 .35 2.65 4.07 4.37 .23 3.85 4.76 
z[118] 3.39 .34 2.78 4.03 3.38 .35 2.65 4.07 4.37 .23 3.85 4.76 
z[119] 3.39 .34 2.78 4.03 3.38 .35 2.65 4.07 4.37 .23 3.85 4.76 
z[120] 3.39 .34 2.78 4.03 3.38 .35 2.65 4.07 4.37 .23 3.85 4.76 
z[121] 3.39 .34 2.78 4.03 3.38 .35 2.65 4.07 4.37 .23 3.85 4.76 
z[122] 3.39 .34 2.78 4.03 3.38 .35 2.65 4.07 4.37 .23 3.85 4.76 
z[123] 3.39 .34 2.78 4.03 3.38 .35 2.65 4.07 4.37 .23 3.85 4.76 
z[124] 3.39 .34 2.78 4.03 3.38 .35 2.65 4.07 4.37 .23 3.85 4.76 
z[125] 3.39 .34 2.78 4.03 3.38 .35 2.65 4.07 4.37 .23 3.85 4.76 
z[126] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[127] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[128] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[129] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[130] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[131] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[132] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[133] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[134] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[135] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[136] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[137] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[138] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[139] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[140] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[141] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[142] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[143] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[144] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[145] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[146] 3.08 .26 2.55 3.52 3.10 .25 2.63 3.59 4.40 .17 4.10 4.77 
z[147] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[148] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[149] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[150] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[151] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[152] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[153] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[154] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[155] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[156] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[157] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[158] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
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z[159] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[160] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[161] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[162] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[163] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[164] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[165] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[166] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[167] 3.54 .26 3.04 4.07 3.58 .27 3.03 4.10 3.98 .17 3.65 4.32 
z[168] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[169] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[170] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[171] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[172] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[173] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[174] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[175] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[176] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[177] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[178] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[179] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[180] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[181] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[182] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[183] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[184] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[185] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[186] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[187] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[188] 3.40 .31 2.79 3.99 3.39 .29 2.84 3.97 4.18 .18 3.82 4.53 
z[189] 3.32 .26 2.83 3.83 3.36 .27 2.80 3.89 4.43 .23 4.01 4.89 
z[190] 3.32 .26 2.83 3.83 3.36 .27 2.80 3.89 4.43 .23 4.01 4.89 
z[191] 3.32 .26 2.83 3.83 3.36 .27 2.80 3.89 4.43 .23 4.01 4.89 
z[192] 3.32 .26 2.83 3.83 3.36 .27 2.80 3.89 4.43 .23 4.01 4.89 
z[193] 3.32 .26 2.83 3.83 3.36 .27 2.80 3.89 4.43 .23 4.01 4.89 
z[194] 3.32 .26 2.83 3.83 3.36 .27 2.80 3.89 4.43 .23 4.01 4.89 
z[195] 2.81 6.89 -8.98 13.59 2.96 6.91 -8.91 13.58 2.96 6.99 -8.52 14.18 
z[196] 3.66 .47 2.77 4.50 3.62 .48 2.76 4.67 5.01 .47 4.13 6.01 
z[197] 3.71 .34 3.01 4.41 3.69 .34 3.01 4.31 4.88 .25 4.40 5.38 
z[198] 3.71 .34 3.01 4.41 3.69 .34 3.01 4.31 4.88 .25 4.40 5.38 
z[199] 3.71 .34 3.01 4.41 3.69 .34 3.01 4.31 4.88 .25 4.40 5.38 
z[200] 3.71 .34 3.01 4.41 3.69 .34 3.01 4.31 4.88 .25 4.40 5.38 
z[201] 3.71 .34 3.01 4.41 3.69 .34 3.01 4.31 4.88 .25 4.40 5.38 
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z[202] 3.71 .34 3.01 4.41 3.69 .34 3.01 4.31 4.88 .25 4.40 5.38 
z[203] 3.71 .34 3.01 4.41 3.69 .34 3.01 4.31 4.88 .25 4.40 5.38 
z[204] 3.71 .34 3.01 4.41 3.69 .34 3.01 4.31 4.88 .25 4.40 5.38 
z[205] 3.71 .34 3.01 4.41 3.69 .34 3.01 4.31 4.88 .25 4.40 5.38 
z[206] 3.71 .34 3.01 4.41 3.69 .34 3.01 4.31 4.88 .25 4.40 5.38 
z[207] 3.15 6.83 -8.29 14.14 3.12 7.01 -8.99 13.67 2.50 6.94 -8.99 13.60 
z[208] 3.15 6.83 -8.29 14.14 3.12 7.01 -8.99 13.67 2.50 6.94 -8.99 13.60 
z[209] 3.15 6.83 -8.29 14.14 3.12 7.01 -8.99 13.67 2.50 6.94 -8.99 13.60 
z[210] 3.15 6.83 -8.29 14.14 3.12 7.01 -8.99 13.67 2.50 6.94 -8.99 13.60 
z[211] 3.15 6.83 -8.29 14.14 3.12 7.01 -8.99 13.67 2.50 6.94 -8.99 13.60 
z[212] 3.15 6.83 -8.29 14.14 3.12 7.01 -8.99 13.67 2.50 6.94 -8.99 13.60 
z[213] 3.03 6.90 -8.71 13.74 3.21 7.09 -7.82 14.89 2.93 6.95 -8.07 14.57 
z[214] 2.77 6.94 -8.07 14.69 2.90 6.95 -7.69 14.99 2.83 6.93 -7.84 14.88 
z[215] 2.77 6.94 -8.07 14.69 2.90 6.95 -7.69 14.99 2.83 6.93 -7.84 14.88 
z[216] 2.77 6.94 -8.07 14.69 2.90 6.95 -7.69 14.99 2.83 6.93 -7.84 14.88 
z[217] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[218] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[219] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[220] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[221] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[222] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[223] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[224] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[225] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[226] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[227] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[228] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[229] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[230] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[231] 2.99 6.90 -8.30 14.45 2.96 6.79 -8.36 14.24 3.33 6.94 -7.97 14.80 
z[232] 2.80 6.98 -7.76 14.83 2.49 7.05 -8.99 13.62 3.01 6.88 -8.90 13.80 
z[233] 2.80 6.98 -7.76 14.83 2.49 7.05 -8.99 13.62 3.01 6.88 -8.90 13.80 
z[234] 2.80 6.98 -7.76 14.83 2.49 7.05 -8.99 13.62 3.01 6.88 -8.90 13.80 
z[235] 3.04 6.94 -7.85 14.96 2.70 7.02 -7.73 14.55 2.85 6.89 -8.89 13.69 
z[236] 3.04 6.94 -7.85 14.96 2.70 7.02 -7.73 14.55 2.85 6.89 -8.89 13.69 
z[237] 3.04 6.94 -7.85 14.96 2.70 7.02 -7.73 14.55 2.85 6.89 -8.89 13.69 
z[238] 3.04 6.94 -7.85 14.96 2.70 7.02 -7.73 14.55 2.85 6.89 -8.89 13.69 
z[239] 3.04 6.94 -7.85 14.96 2.70 7.02 -7.73 14.55 2.85 6.89 -8.89 13.69 
z[240] 3.04 6.94 -7.85 14.96 2.70 7.02 -7.73 14.55 2.85 6.89 -8.89 13.69 
z[241] 3.12 6.89 -7.92 14.70 2.82 6.81 -8.17 14.39 3.11 6.94 -8.10 14.52 
z[242] 3.12 6.89 -7.92 14.70 2.82 6.81 -8.17 14.39 3.11 6.94 -8.10 14.52 
z[243] 3.12 6.89 -7.92 14.70 2.82 6.81 -8.17 14.39 3.11 6.94 -8.10 14.52 
z[244] 3.12 6.89 -7.92 14.70 2.82 6.81 -8.17 14.39 3.11 6.94 -8.10 14.52 
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z[245] 3.12 6.89 -7.92 14.70 2.82 6.81 -8.17 14.39 3.11 6.94 -8.10 14.52 
z[246] 3.12 6.89 -7.92 14.70 2.82 6.81 -8.17 14.39 3.11 6.94 -8.10 14.52 
z[247] 3.13 6.97 -8.89 13.52 2.96 6.82 -8.15 14.56 3.11 6.83 -8.31 14.26 
z[248] 2.82 6.88 -8.12 14.73 3.06 7.03 -7.64 14.96 3.18 6.91 -8.59 14.08 
z[249] 2.82 6.88 -8.12 14.73 3.06 7.03 -7.64 14.96 3.18 6.91 -8.59 14.08 
z[250] 2.82 6.88 -8.12 14.73 3.06 7.03 -7.64 14.96 3.18 6.91 -8.59 14.08 
z[251] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[252] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[253] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[254] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[255] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[256] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[257] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[258] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[259] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[260] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[261] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[262] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[263] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[264] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[265] 2.90 6.95 -8.51 14.09 2.85 6.91 -7.84 14.97 2.48 6.90 -8.93 13.61 
z[266] 2.87 6.92 -8.90 13.86 3.05 7.10 -8.73 14.11 2.97 6.89 -9.00 13.71 
z[267] 2.87 6.92 -8.90 13.86 3.05 7.10 -8.73 14.11 2.97 6.89 -9.00 13.71 
z[268] 2.87 6.92 -8.90 13.86 3.05 7.10 -8.73 14.11 2.97 6.89 -9.00 13.71 
z[269] 2.87 6.92 -8.90 13.86 3.05 7.10 -8.73 14.11 2.97 6.89 -9.00 13.71 
z[270] 2.87 6.92 -8.90 13.86 3.05 7.10 -8.73 14.11 2.97 6.89 -9.00 13.71 
z[271] 2.87 6.92 -8.90 13.86 3.05 7.10 -8.73 14.11 2.97 6.89 -9.00 13.71 
z[272] 3.18 6.94 -7.62 14.93 2.86 6.80 -8.31 14.25 3.09 6.94 -7.72 14.97 
z[273] 3.18 6.94 -7.62 14.93 2.86 6.80 -8.31 14.25 3.09 6.94 -7.72 14.97 
z[274] 3.18 6.94 -7.62 14.93 2.86 6.80 -8.31 14.25 3.09 6.94 -7.72 14.97 
z[275] 3.18 6.94 -7.62 14.93 2.86 6.80 -8.31 14.25 3.09 6.94 -7.72 14.97 
z[276] 3.18 6.94 -7.62 14.93 2.86 6.80 -8.31 14.25 3.09 6.94 -7.72 14.97 
z[277] 3.18 6.94 -7.62 14.93 2.86 6.80 -8.31 14.25 3.09 6.94 -7.72 14.97 
z[278] 2.92 6.91 -7.82 14.99 3.17 7.07 -8.81 13.91 3.11 7.14 -8.51 14.26 
z[279] 2.92 6.91 -7.82 14.99 3.17 7.07 -8.81 13.91 3.11 7.14 -8.51 14.26 
z[280] 3.00 6.95 -7.64 15.00 3.07 6.79 -8.08 14.38 2.98 6.87 -8.03 14.63 
z[281] 3.00 6.95 -7.64 15.00 3.07 6.79 -8.08 14.38 2.98 6.87 -8.03 14.63 
z[282] 3.00 6.95 -7.64 15.00 3.07 6.79 -8.08 14.38 2.98 6.87 -8.03 14.63 
z[283] 2.86 6.96 -7.61 14.99 3.26 6.94 -7.59 14.99 2.95 6.91 -7.94 14.63 
z[284] 2.86 6.96 -7.61 14.99 3.26 6.94 -7.59 14.99 2.95 6.91 -7.94 14.63 
z[285] 2.86 6.96 -7.61 14.99 3.26 6.94 -7.59 14.99 2.95 6.91 -7.94 14.63 
z[286] 2.70 6.87 -7.98 14.84 2.94 6.79 -8.03 14.47 3.24 6.93 -7.58 14.98 
z[287] 2.70 6.87 -7.98 14.84 2.94 6.79 -8.03 14.47 3.24 6.93 -7.58 14.98 
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z[288] 2.70 6.87 -7.98 14.84 2.94 6.79 -8.03 14.47 3.24 6.93 -7.58 14.98 
z[289] 2.91 6.85 -7.92 14.63 2.88 6.88 -8.82 13.77 3.08 7.05 -7.53 14.96 
z[290] 2.91 6.85 -7.92 14.63 2.88 6.88 -8.82 13.77 3.08 7.05 -7.53 14.96 
z[291] 2.91 6.85 -7.92 14.63 2.88 6.88 -8.82 13.77 3.08 7.05 -7.53 14.96 
z[292] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[293] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[294] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[295] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[296] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[297] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[298] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[299] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[300] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[301] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[302] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[303] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[304] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[305] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[306] 2.77 6.93 -7.98 14.98 3.23 6.99 -8.21 14.60 2.88 7.11 -7.89 14.95 
z[307] 3.04 7.00 -7.96 14.66 2.83 6.96 -7.77 14.72 2.93 6.74 -8.72 13.77 
z[308] 3.04 7.00 -7.96 14.66 2.83 6.96 -7.77 14.72 2.93 6.74 -8.72 13.77 
z[309] 3.04 7.00 -7.96 14.66 2.83 6.96 -7.77 14.72 2.93 6.74 -8.72 13.77 
z[310] 3.04 7.00 -7.96 14.66 2.83 6.96 -7.77 14.72 2.93 6.74 -8.72 13.77 
z[311] 3.04 7.00 -7.96 14.66 2.83 6.96 -7.77 14.72 2.93 6.74 -8.72 13.77 
z[312] 3.04 7.00 -7.96 14.66 2.83 6.96 -7.77 14.72 2.93 6.74 -8.72 13.77 
z[313] 3.04 7.00 -7.96 14.66 2.83 6.96 -7.77 14.72 2.93 6.74 -8.72 13.77 
z[314] 3.04 7.00 -7.96 14.66 2.83 6.96 -7.77 14.72 2.93 6.74 -8.72 13.77 
z[315] 3.04 7.00 -7.96 14.66 2.83 6.96 -7.77 14.72 2.93 6.74 -8.72 13.77 
z[316] 3.04 7.00 -7.96 14.66 2.83 6.96 -7.77 14.72 2.93 6.74 -8.72 13.77 
z[317] 3.14 6.90 -7.98 14.57 2.71 7.00 -8.22 14.32 3.34 6.97 -8.21 14.36 
z[318] 3.14 6.90 -7.98 14.57 2.71 7.00 -8.22 14.32 3.34 6.97 -8.21 14.36 
z[319] 3.14 6.90 -7.98 14.57 2.71 7.00 -8.22 14.32 3.34 6.97 -8.21 14.36 
z[320] 2.88 6.85 -8.86 13.63 2.59 7.08 -8.71 14.24 3.06 6.74 -7.97 14.61 
z[321] 2.88 6.85 -8.86 13.63 2.59 7.08 -8.71 14.24 3.06 6.74 -7.97 14.61 
z[322] 2.88 6.85 -8.86 13.63 2.59 7.08 -8.71 14.24 3.06 6.74 -7.97 14.61 
z[323] 2.88 6.85 -8.86 13.63 2.59 7.08 -8.71 14.24 3.06 6.74 -7.97 14.61 
z[324] 2.88 6.85 -8.86 13.63 2.59 7.08 -8.71 14.24 3.06 6.74 -7.97 14.61 
z[325] 2.88 6.85 -8.86 13.63 2.59 7.08 -8.71 14.24 3.06 6.74 -7.97 14.61 
z[326] 2.88 6.85 -8.86 13.63 2.59 7.08 -8.71 14.24 3.06 6.74 -7.97 14.61 
z[327] 2.88 6.85 -8.86 13.63 2.59 7.08 -8.71 14.24 3.06 6.74 -7.97 14.61 
z[328] 2.88 6.85 -8.86 13.63 2.59 7.08 -8.71 14.24 3.06 6.74 -7.97 14.61 
z[329] 2.88 6.85 -8.86 13.63 2.59 7.08 -8.71 14.24 3.06 6.74 -7.97 14.61 
z[330] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
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z[331] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
z[332] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
z[333] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
z[334] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
z[335] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
z[336] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
z[337] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
z[338] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
z[339] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
z[340] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
z[341] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
z[342] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
z[343] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
z[344] 3.08 7.04 -8.89 13.89 2.98 6.94 -7.48 14.93 3.13 6.93 -8.37 14.34 
z[345] 3.14 6.96 -8.98 13.81 3.29 6.92 -8.32 14.10 2.90 6.83 -8.79 13.68 
z[346] 3.14 6.96 -8.98 13.81 3.29 6.92 -8.32 14.10 2.90 6.83 -8.79 13.68 
z[347] 3.14 6.96 -8.98 13.81 3.29 6.92 -8.32 14.10 2.90 6.83 -8.79 13.68 
z[348] 3.14 6.96 -8.98 13.81 3.29 6.92 -8.32 14.10 2.90 6.83 -8.79 13.68 
z[349] 3.14 6.96 -8.98 13.81 3.29 6.92 -8.32 14.10 2.90 6.83 -8.79 13.68 
z[350] 3.14 6.96 -8.98 13.81 3.29 6.92 -8.32 14.10 2.90 6.83 -8.79 13.68 
z[351] 3.21 6.86 -8.15 14.34 3.30 7.03 -7.59 14.85 3.22 7.00 -7.97 14.79 
z[352] 3.21 6.86 -8.15 14.34 3.30 7.03 -7.59 14.85 3.22 7.00 -7.97 14.79 
z[353] 3.21 6.86 -8.15 14.34 3.30 7.03 -7.59 14.85 3.22 7.00 -7.97 14.79 
z[354] 3.05 6.97 -8.54 14.04 2.72 6.83 -8.85 13.56 2.98 6.99 -7.47 15.00 
z[355] 3.05 6.97 -8.54 14.04 2.72 6.83 -8.85 13.56 2.98 6.99 -7.47 15.00 
z[356] 3.05 6.97 -8.54 14.04 2.72 6.83 -8.85 13.56 2.98 6.99 -7.47 15.00 
z[357] 3.05 6.97 -8.54 14.04 2.72 6.83 -8.85 13.56 2.98 6.99 -7.47 15.00 
z[358] 3.05 6.97 -8.54 14.04 2.72 6.83 -8.85 13.56 2.98 6.99 -7.47 15.00 
z[359] 3.05 6.97 -8.54 14.04 2.72 6.83 -8.85 13.56 2.98 6.99 -7.47 15.00 
z[360] 3.05 6.97 -8.54 14.04 2.72 6.83 -8.85 13.56 2.98 6.99 -7.47 15.00 
z[361] 3.05 6.97 -8.54 14.04 2.72 6.83 -8.85 13.56 2.98 6.99 -7.47 15.00 
z[362] 3.05 6.97 -8.54 14.04 2.72 6.83 -8.85 13.56 2.98 6.99 -7.47 15.00 
z[363] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
z[364] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
z[365] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
z[366] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
z[367] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
z[368] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
z[369] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
z[370] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
z[371] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
z[372] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
z[373] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
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z[374] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
z[375] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
z[376] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
z[377] 3.10 7.00 -9.00 13.73 2.97 6.78 -8.95 13.67 3.35 6.88 -7.60 14.82 
z[378] 3.31 6.86 -8.30 14.33 3.03 7.01 -8.83 14.00 3.09 7.00 -8.51 14.12 
z[379] 3.31 6.86 -8.30 14.33 3.03 7.01 -8.83 14.00 3.09 7.00 -8.51 14.12 
z[380] 3.31 6.86 -8.30 14.33 3.03 7.01 -8.83 14.00 3.09 7.00 -8.51 14.12 
z[381] 3.31 6.86 -8.30 14.33 3.03 7.01 -8.83 14.00 3.09 7.00 -8.51 14.12 
z[382] 3.31 6.86 -8.30 14.33 3.03 7.01 -8.83 14.00 3.09 7.00 -8.51 14.12 
z[383] 3.31 6.86 -8.30 14.33 3.03 7.01 -8.83 14.00 3.09 7.00 -8.51 14.12 
z[384] 2.90 7.03 -8.11 14.51 3.23 7.15 -7.66 14.94 3.39 7.03 -8.29 14.48 
z[385] 3.00 6.88 -7.38 14.95 3.12 6.86 -7.75 14.77 3.10 7.14 -7.71 14.97 
z[386] 3.00 6.88 -7.38 14.95 3.12 6.86 -7.75 14.77 3.10 7.14 -7.71 14.97 
z[387] 3.00 6.88 -7.38 14.95 3.12 6.86 -7.75 14.77 3.10 7.14 -7.71 14.97 
z[388] 3.00 6.88 -7.38 14.95 3.12 6.86 -7.75 14.77 3.10 7.14 -7.71 14.97 
z[389] 3.00 6.88 -7.38 14.95 3.12 6.86 -7.75 14.77 3.10 7.14 -7.71 14.97 
z[390] 3.00 6.88 -7.38 14.95 3.12 6.86 -7.75 14.77 3.10 7.14 -7.71 14.97 
  Note. Actor and partner effects are reported by subject; team effects are reported by dyad; credibility 
intervals reflect 95% credibility.  
